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On tfte Pakeohydrography <md Orography of the Earth's 
Surface,or the probable position of Waters and Continents, 
as well as the probable Depths of Seas, and the absolute 
Heights of the Continents and their Mountain- Chains du- 
ring the diferent geological periods. By M. Ami BouE'. 
Communicated by the Author. 

(CoDtiDued fW>m vol. Iv., p&ge 316.) 

But we give the means to determine approximatively this 
valae by another way, bo that it ia possible t^i control this geo< 
gnostic bathographic mode of determination by the more geo- 
detic one. Another control is given us by the estimation made 
by Humboldt for the maximum of the medium of continental 
heights, and the height of the point of gravity in the volume 
of all continents above the present level of the sea. He was 
led to this by the evident errors of Laplace, who estimated 
4000 feet the middle elevation of continents. Humboldt 
found 157*8 toises, or 307 metres, or 942 feet, for this value, 
but he left out of consideration and calculation the whole of 
Africa, where there exist immense plains, as well as very 
extensive plateaux, and even in the south-east very high and 
extensive chains. Nor could he have had, during the time of 
his calculation, an exact idea of the greatness and altitude of 
the lofty plateaux and plains of North America; and he 
must have overlooked also all what is called the polar 
countries or islands, where high e^ins are not uncommon, 
especially at the Austral pole. For that reason A. K. John- 
ston differs already a little from Humboldt ; for he admits 
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in Europe, instead of tlio 105 toisea of Humboldt, 671 feet ; 
for North America, instead of 117 toiaea, 748 feet ; for Asia, 
instead of 180 toises, 1152 feet; for South America, instead 
of 177 toises, 1151 feet. We arrive in this way at tho 
prohabiUty that Humboldt and Jobnston'B estimationa are 
still too high ; but as io our way of reasoning, wo must 
alao take into consideration all the parts of the earth's crust 
which form submarine protuberanoea, and add this value to 
the one admitted in continental parts above the sea level ; in 
this way we must arrive efidently at a higher estimation of 
middle height or thickaess, and this will not be far from 
1500 to 2000 feet in height for the last vmnkled pellicle of 
our globe under and above the sea level, which we thought to be 
frble to establish for our whole water-covering of the oceanB> 
On the other aide, the values of the elevations and sub- 
sidences, or high and low parts of tiie earth's aurface, being 
equal, an estimation of the maximum for the middle height 
of continents gires us the means to calculate the whole 
quantity of sea water through the mutual surface contents 
of land and water. The mutual relations of the80 is said 
to be about 1 : 3 or 2j, but according to Lye11,itis 1 :4> 1:3- 
He admits for the whole earth's surface 148,522,000 square 
miles, with 37,673,000 square mile*dry land, and 110.S49,OOO 
square nniles of water {FrinciplM, 1835, vol, i., p. 216). la 
following Laplace's old error of giving to the middle .deptii 
of the seas 2 miles or 4 leagues {Mem. Acad, de Se. Parts, 
1776). we arrive at a quantity of water of 55,091,600 cubic 
ieajguAB, or even for all waters on the eartii'aaurfaGellQ,183,200 
oabic leagues of Breislah (IniUtut. Geol., 1818, vol. i., p. 48). 
If Kant ^xed the middle depth of seas to half a geographioal 
mile, and Keil to a quarter of a mile, old Qe la Metherie was 
sUll more near the truth in admitting only 1200 to 1600 feet 
for this value ; and by tbat way he was able to c^oulate the 
quantity of the sea water to 1,530,320 cubic leagues- He 
added also that if the whole earth's surface wwe flat and covered 
entirely with water, the depth of it would be only 700 foe^ 
according to the admission of the mentioned value of the 
quantity {Theorie de la Terre, 1795, vol. ii., p- 347). 
' De la Metherie's estimation of the quantity of water miMi 
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be too f^eat, if other calculations coitduct Rozet to beliero 
tliat ^19 value is 1000 times amalleT than the volnme of thO' 
compact parts of the globe (Traite de Geologie, 1835, p. 15). 
The volume of the whole spheroid would he, according to 
Breislak, 1,230,320,000 cubic leagues ; according to Daubuia- 
Bon, 1,079,235,800 cnbio myriameters (Traite da Geognoaie, 
1819, vol. i., p. 26) ; and according to Reviere, 1, 082,634,000 j 
K. M. Beudant allows the quantity of the water on the' 
globe under two mlllioni of cubic myriametera. 

When we have once the true valne of the sea water and its 
basin, we can logically conclude from 
this the value of the dry land. But 
here is the place to remark that the | 
highest chains are placed always 
only upon the greatest protuberances or vaults of the earth's 
surface, which is quite natural'; but together give an indica- 
tion of the maxima and minima values of the elevations upon 
the whole globe, as well as in each country. In other words, 
if we find heights from 24,000 to 27,000 feet in South America 
and the Himalaya, or similar cavities in the Austral seas, wd 
must not believe that there eslst in the earth sueh a force of 
^evation or subsidence ; hut that only the last elevations' 
have taken place upon a soil already elevated upon a vault 
of the earth, and that in the same way the sabsidence has 
happened on parts already subsided. It is yet possible that 
a chain may be wholly upfaeaven in later times ! but our 
Alps in Europe shew us that we can hardly admit of an- 
single elevation of 4000 feet at once, for all the summits' - 
and pinnacles *hieh reach above 10,000 feet did gain this 
height only by the inclination of their composing beds. On- 
i&e other hand, a yet unknown physical law has established; 
an intimate relation between the value of the greatest eleva- 
tions or upheavtngs, or highest mountains of each continent 
and their relative individual extent A kind of scale of ibis 
description is furnished by the Himalaya, the ChimtKarazo, 
utd Mont Blanc, tiiree continents of unequal greatness. 

The same relation is to be observed among the cavities v£ 
t^e earth, for.tbe greatest sea depths are in the Auitral fitiaa, 
wfaeve the extent^ of drv land is to ^a,% of watee as 1 : 16. 
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The same may be saJil of the Boutherti ptirt 6f tte^fclfti;,' 
whic^ IB as large as atl the conUneiits together. 'Oii fliB 
contraiiy^'iri ihe Northern Ocean to the 30tH lat'nirtKJ'tlda 
Bea has only a relative smaller depth, and the dry land fill* 
np there nearly as much space as thf} water. ■ 

We may observe, probaWy, that the volcanid actiijn 'rtiiiy 
modify, our conclusions. We find, for instance,' id Mtfnt 
Bianc only metamorphic rocks, and in the Himalaya, Second- 
ary slates, and the highest pinnacles of the Andes nothing 
bIbc than vulcanic coneB, so that we can only compafbthe 
height of the old vaults upon which these volcaioic matters 
wer« united. 

;., Volo^ic action is still an agent Very little known,' and its 
fijrceofejevation has not yet been determined. When'wes'e'd 
pn certain large volcanic islands, heights like those of Mont 
Slaof^ for instance in Sicily, at Tenerlffe, &c., ancf even still 
l)igh«r peaks in other volcanoes, those immense accumulations 
of igneous matters do not decide the question, if the toICj^oic 
force has been able to elevate a Chimborazo at 'the hefgh't of 
34.000 feet from the mentioned normal sea-depth of ISOO 
to 20(M> feet. According to all our ohservationB, it Aiiist, bn 
the contr£ury, be admitted, that the volcanic. islands give us 
the lipiits of the volcanic force of elevation, and that in other 
pila<;eB the height of the base of the volcanoes enables us to 
judg«,of their extraordinary altitude. In that way we aiee, 
the lava. flgwing constantly from the crater of the Kiratiea 
volcano qpoo .the iale of Hawaii, which is only 3800 feet' in . 
height. We see volcanoes like Etna ejecting periodically 
stones to a height of .6000 feet, but the lava flows only 
through ^rents in the sides of the cones far below Che high 
Wfmmits. In the Andes, whose tracliytic domes predonii- 
..nate, the eruptions are also below, and the ashes and smote 
1^ outi; above. This position of the volcanoes of South 
.^peric*. .upon the earth's vaults, may possibly explain how 
,tiM volcanic .phenomena and earthquakes in those countrUa 
, iar«. mjj^h stroqg^r than elsewhere, because the action takes 
place under ^covering filled with more rents, and more ea^ 
to be moved, being already bent to a vault-. Generally, 
the higher the volcano, it is the more easily moved ; on the 
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CQKtriu^,,ibe.Iower, even when submarine, the motions are, 
■ttia ^re difficult, and its effects more local. Tor in ibis 
i;^de9 probably p*rtly the difference between the present 
«n4 the former activity of volcanoes. These lave lost very 
little or nothing of. their forjner exciting cause, hut only the 
^andacy pircumstanceB of their possible expansion by this 
forw have been modified by tinio. 
I I/et.uB continu^our approximative estimation of the /Tei^^f? 
a/.Chains in the primitive periods, according to the mentioned 
depths of the various seas at different times ; the highest 
hills in, the Primary period would be between 1500 to 2000 
feet, in the Zechstein period already 3000 to 4000 Feet, in the 
Trias time 4000 to 5000 feet, in the Jura period 5000 to 6000 
feet,, jn the, Chalk time 6000 to 11,000 feet, in the Tertiary 
pcri9d 8000 to 20.000 feet, and in the Actual, 10,000 to 
26,000 feet. The middle value of these highest pinnacles 
would be for the period of the Trias and Jura about 4000 feet, 
in th^ Chalk period 8000 feet, in tlie Tertiary period 10,000 
feejt, ^nd now it would be 12,000 feet. 

, Th4 mov.ntain8 %text in height would have increased in 
e;^t«nt from the oldest times till now, as well as the inclined 
olanes under the sea level. The greatest height of those 
(!biuns,njay have attained in the Trias already 3000 feet, in 
tbf Jnrassic period about 4000 to 5000 feet, in the Chalk 
perjy 6000 to 8000 feet, in the Tertiary time about 4000 to 
]ij,p6o,fe^t, and now they measured 6000 to 12,000 ftet. 
Theii; ^ddle value would give only 2000 feet In height f(rt: 
tiie Trias period, 3000 for the Jurassic, 7000 for tbe'Chalk, and 
8000 for the TCertiarjr one. 

, The ^greatest height of the hilly countriee may have be^'n 
in t}»,e Primary period lOoO feet, in the Zechstein 1500 feet, 
io tiie Trias 1600 to 1800 feet, in the Jurassic 2000 feet, in tfce 
$ha^ 2500 feet,,and in the Tertiary at least 3000 feet'.' TUelr 
middle height which varies now between 1500 and SOOO WouM 
have attained in the primary times only 600' ftet, iti ifee 
'2iech^tein period lOOO feei, in the Trlaa 1500,' in the Jitrasiic 
'1066 feet;'in ihe Chalk 2000 fetft,;id tllfe TeHiW^'irrtW'2300 
i^eet, aiidinihe Alluvial SOOO' feci ' ■ '" ' ■ ^ ' -' ' ' i 

'lit no .I]-* ..-K; .,,.;.,.,.,.,,. ■.'.,: r< I' ,o;;;:-('!' ;.:fl ■■j:h-,' ■i'j 



6 M. Ami Bonfe oh the Bxlaohydro^retpiiff 

On &t Middle Height of the loweBt parU of the Continmtt, 
according to Humboldt and JohntUm. 

We can limit the eBtimfttiona for each continent and eaa 
draw the conclosion how small that height mnet have been in 
the Primitive period. In Earope the middle height giTOB mow 
only the middle value of 300 feet. Ab the middle value of 
the highest chains of the monntaina of middle heights of the 
billy land in the Alluvial period, is to that in the Primaiy 
time about 4 or 5 : 1 in the Zechstein, ahont 3 ; 1 in the Trias^ 
3 : 1 in the Jura, as 2, 2 : 3 in the Chalk, as 2, 3 : 8, and in the 
Tertiary as 2, 5 : 3, vre obtain by using these researches in 
the middle height of the lowest parts of the continents In the' 
different Primary periods 60 to 80 feet, in the Zechstein 
period 100 feet, in the Trias 150 feet, in the Jura 180 feet, iti 
the Chalk about 200 feet, and in the Tertiary 260 feet. These 
values are naturally contrary to those of the cavities of thtf 
parts of the sea bottoms which were the nearest to the shored 
during the different geological periods. 

With the aid of such philosophical collections of heights 
as Strantz gave us, {Berghaus' Annat, 1830, vol. ii. ; 1832, 
vol. vi. ; 1835, vol. vii. ; 1836. vol. xili. ; 1839, vol. xix. ; 1841, 
vol. xziii.), one might with some difficulty establish by ap- 
proximations similar values for the breadth of the chains) 
the height of the plateaux and cols, the breadth of valleys, 
the length of the course of rivers, Ac, during the different 
geological periods. I may only mention one of these, viz., 
the angle of inclination of the low lands and of the lands of 
the middle heights for which Strantz adopts for the first 5° 
to 10*, and the latter 10" to 20°. These valnes have in- 
creased always from the older times till now, a fact which 
shews the necessity to admit in the Primary times not only 
a much flatter land than now, but quite flat shores. Quite 
the contrary must have taken place in the chains, because 
the higher were not protected as now by so many mountains 
of secondary height ; so that the angle of inclination of these 
last is much smaller than formerly. Generally this value 
rises with the smallness of the hill and diminishes with Its 
greatness. But this value of the inclination of the plane 
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must have diminisfaed in the hills from the beginning till now* 
afaxst which, on the other baitd, conduots ns to aoknovrledge 
th&t the current of water, their destmotions atid allurium, 
mOBt hare been mudi greater the more \re look haick to these 
primitire times. Probably about tbe chalk period the bedfl 
of rivera may have become long enough to equalize tbe re> 
snlta of tbe greater angle of inolination with tfaoae of the 
shorter beds of these. 

Let us try, lastly, to determine geognoBtically tbe chief 
plaess of the riontinenta in the varioua geological penode, in 
going back irom the present time to the oldest. 

As the subsideaces increase always in a oertain arithmetical 
progreasion to the newer, and tbe elevations follow tbe same 
■BaU. it is clear that the present w(M*ld must baro possessed 
much more dry land at the beginning of things. 

In the alluvial time great countries have disappeared to' 
the NNW. and west of Europe ; this we may suspect by the 
posiUon of tbe greater parts of tbe low land,— by tbecbief sub- 
sidences in Europe and Africa,-— by the destruction of part of 
the Tertiary beds and basins, — by many islands and many 
shallows of certain seas, as between Norway and Spitzbergen, 
in ibe Oerman Sea, in tbe Gulf of Bevin, &o. But according 
to our obserrations they may have existed already in the old 
alluvial time (Proceed- Vienria Acad., January 1852). Tbe 
myth of tbe lost Atlantis may well be a true tradition. 

In North and South America similar relations indicate for 
the same period of time subsidences in tbe north-east direc- 
tion for North America, and in south-eaat and soutb-weat for 
South America. In tbe mean time was found in tbe Pacific, the 
great equatorial cavity in Southern Asia, especially that 
amongst the Indian Archipelago and east of Africa, — a subsi-' 
dence in the south-east direction. 

In theterliary period numerous basins indicate many great 
seas which did cover the lowest parts of the earth's surface, as 
I have detailed it already in the Proceedings of the Vienna 
Acad, for 1850, pp. 96-102 ; and also less completely else- 
where. As these parts form tbe largest portions of the earth's- 
surface, Utis relation aXone convinces us that much dry land 
disappeared in later date under the sea. In tbe same 
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'9 Mt'Anri Bwk^im &tei P<»taviffdraf*i^aijf 

«)^wpi^.i)i 'pHep penio^s* ' Diiru>g th^ AJIiivial tnqfi* pitA 
'^^pf .l«i)<);fo»Bfld,by .7ei1iai? bade, Ohalk,,JwrA hEt44;)M»4 

'ia^ih«..4tlAntie,'&nd ^): the Paicifie the coupb^es Uut,^iwe- 
ee^redfPfty have belonged to thf> terti«ry»pnBiary,AR^,-P^^ 
toUine rofk». To.the^ut)i*eaftb.'o£ AfrUa^ fr»gai^t» jOf 
,!«md feav«' 8^a*idp(J, belwgij^g.ttijiU th<»:fop^>9laa*efl of'fw- 
matioQs. ■■■■■■'■- 

:■■ la ihe middle and^lder MA»w2a^iMH(M7e,H WiejiM feem 
,4hat the) QQiietHe^ lying oil eqiMiom^lifleB iat)w Fao^.did 
v^Iaee tbeJAastfattftn countties, «4itch htwl agfcin Bdbiidad, 
Aft wfll w pwti.Qf^tb* dcy ilaiDdiDf beith jieBJoatilaB JR' Hindu- 
:sta«. iXbvflidcondav; £c>nn«>lion8doitotj4)p4iap irt'thesfifltltter 
eouotrieBj'b&aaiiae tliey coilld aot be formed Ibere^ Aceeudt- 
ing to Btmilar cousMeratienB,' it may apjMAP probable 'iltatfb 
■fa9k,*i:lesk»b<of ■Eaaiern ■Anwtici. .aiid a pui^if iWeBtem 
-Afriea were. again put under water by wtbsidencefl.. '-liilB 
pUBEtUetiiaiitli^ reiiti<t)f the lied Sea took itsioqigiiL'ni^ttet 
iamt, foil iiia-snntosnded'by mveh chalk loadtavtiaryTocka, 
Hater,' a^ Hbs imdof- the Jnta traae/On-'the coirfParyi>^e»e 
'«cnmiriefl> nrast have-besn thvown n^ aad (tie"'inDtioft'tnbit 
bare -lasM till the. Alluvial time'/ 7Mi iira'prttVi 'by t&e 
'chalk moundoins,- and ihe now di^ tertiary basins: 
- In ihe ]^tinary ^eTiod'wereislanclfl iw aU s^v,- enpeolAlly 
distriboted itt an equftioHf^ direction^ 'beMdS* <^itt ponttoh 
'otnncides tttCeV with the tiensity -of the oefit^fti^al' ^rite, 
which hBd'notth«i'aU«in«d its present limHs in the prAcMb 
of rtktetitn^ > , - - ... : 

Before we.c»nclude, we may oirterve-ihat'' Jater'^AserVa- 
tioi^sivi'Q'cectaiiily complete thie 'essay. Tfarough the pro- 
gress of palEeontology, and natural history,' BOologiitB and 
botanists have been able not only to restore and delineate to 
u8 tlie old fauna and flora, but they have also deciphered the 
philosophical plan of the origin and developmeDt of organic 
nature. In the same way, geology and physical geography 
will illustrate tlie once palseohydrography and orography, and 
follow nearly all the changes in the palceoplastics of the 
earth. AVe shall obtain then, as complement of our actual 
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■gftDfe^cal'maps, otfeera Wr eacli period of time'; add ih the 
lariS #ffl be indicAted'iidfc o'bly^the' place rf *he 'Various f«- 
'iMitiMiS; btit-tflBo the'rateeB of - tfte Varktna eleVftiioRffand 
•Stofc*W*ieeB." - Tiese values wH! consist in the iridlcattons of 
Qte height,'extent, and breadth, of the chainB, of tlie arrgleof 
incBrifltHMiofthoseaBweH as of the beds of rivers, the depth 
of the sea», the temperature of the difFerest periods, the m^- 
betie 5>henoi»ena- during these pswds, and, last, the-^H^ral 
geography of the different fossil flora and fauna. 

A Wginnkig is matte in this nay with U>e PabxohySro' 
^gtw^ aoA- Orogreupky, bat the patteophyBica '«« hatdly 
studied, and even leBs Uie pMieoehemiBtry. We hare got 
-TeryFewnotionBonpalieMnetewology and paliBote»penrtare 
otftiiettoicB, BB fcn> ifiatsnce in the ebaiig;ea in the isoUiernial 
fines in the geOlc^fical timra (Bvil. Soe. Qtol., 1848, rol. t. 
ifiiZlQ). The pali^qmitgnet'iBiB, eonnected intimately vith 
tstDperatnrecbangea, will also, ^ra rise, tb ntOst intereltuig 
rdiadoreriee, and'. even to raagnetical piapa. in the rarioUs 
%di^ogio«l:pei40da. l^Hm 'paleeohydtvlo^, I-biftfrtaion ta«at, 
aadngon palaeopotaho^aphy L hare teleoteda fen facte 
^keA»Ari^mi. ofHt^-Viemia Aodd.,l9'oX, vol. iiii p. 89). In 
ntbterfAper I hare shewn, bjtrthe rariooa degreeeof beat 
.IB: ^ tb#ripal..wajlierB, ladiere many diif«mnt.Yeg«l*bteB and 
animals of higber and lower cUsBeB.iaay ba^elired, «nd 
^tiAt'tba tentperaitune e£ the sea, at the begtaning^ ooold,not 
^amib^en ^ ^*»^ as j>hilo«Qphei[» thought, Th» imximum 
.ofil^at tieaiperatuve cAuld have varied only baiween 70" and 
fWiG..; but in the general one I found oaly aboutSO" or dft", 
like Sir H. de la Beche {Bui. Soo. Geol for 1852, toI. ii.) 
-Thft-lftsfc-knowledgeniaalind will acquirfe is that of I'^akeo- 
-«4^«ii*»iar; but a propflFknowJedgeoftUabroDoh will require 
imanycejBturfeB of tinje.. , ,,■-„-.- , 
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10 Mr Can on the retent Progr4»g <^ t^hM/l»^. 

On iht recent Progreta of Ethnology. By Richard CdIiL, 
Esq., Honorary Secretary to the EthDological Society, aad 
Gorrespondiag Member of the Historical Inetitute of 
France.* 

Two works by Dr Latbam, one of our fellowB, have been 
{>ubliBbed during tbe year—" The Ethnology of Europe" and 
"The Ethnology of tlie British leles." These are valuablft 
additions to oar literature, and bear the characteriBtice of 
Dr Latham's vigorous mind. Much of tbe matter is neoes- 
Barily familiar to us as admitted science ; and not a littla 
containing his own views baa already appeared in bis former 
publications. Dr Latham is doing good service to our sdence 
by casting doubt and uncertainty on much of that which ia 
believed to be true, but of which the evidence ia unsatisfac- 
tory. Thua, in a former work, be drew attention to tha 
limited data on which Slumenbach erected and eulogized his 
Caucasian race ; he now draws attention to the Saxons, and 
displays with ability his view of the place which they occupy 
in English history. And this view is not very flattering td 
the vanity of those who boast of Anglo-Saxon origin. 

One of tbe great questions of European Ethnology, the 
origin of the Etruscans, has been again discussed during tbe 
past year. This subject has occupied the attention of some 
of the profoundest scholars of our times, but unfortunately 
with results much disproportioned to tbe labour which has 
been expended. It is a question that only scholars can dis- 
cuss, for the investigation is historical, philological, and criti- 
cal, on materials collected both in ancient and modem days. 
Dr Donaldson has, with praiseworthy industry, in Varronift- 
nufl, second edition, along with treatises on the Dialects of 
ancient Italy, given in fuller detail than in bis paper read 
before the British Association, the evidences and data of his 
views on the language and consequent origin of the Etruscans. 
The population of ancient Italy, as Dr Prichard (Phymeal 
Hist., vol. iii., p. 203), has shewn, may be conveniently thrown 
into three great groups, viz. : — 

* Prom a copy communicated by tbe AnUiar. 
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1. The tJmT}l*taiia, who ta&y be deemed to be the earliest 
known inhabitants of North Italy, i. e., of nearly all Italy 
lying between the Alps and the Tiber. 

2. The EtraacanB, who at a remote period dispossessed the 
-Umbrians of a great part of their territory: they called 
titeaiaelves Rhasigna. 

8. The population of Italy sotith of the Tiber consisted 
6f several nations, termed Siculi, CEnotrians, Aborigine^, 
Xatins, Sabines, Opici or Ausones. 

Br Donaldson's view ia, that the Etruscan language is ih 
^art a Pelasgian idiom, more or lesa corrupted by contact 
with the Umbrian, and in part a relic of the oldest Low 
y^erman or Scandinavian. 

Scholars in general deem the Etruscan to be a composito 
langnage. Dr Lepsins adduced evidence to support hia view 
that the Etruscana were Tyn-henians or Pelasgians, who in- 
vaded Italy from the north-east, conquered the Umbrians, 
and took possession of the western part of the district for- 
merly occupied by that people- Dr Donaldson claims to 
have discovered a Scandinavian element in the Etruscan lan- 
guage. The evidence, however, which is adduced iii support 
of the existence of snch an element is considered by high 
philological aathorttiea to be as yet unsatisfactory ; and It 
appears that our knowledge of the Etruscan language is 
nearly where Niebuhr left it, viz. that aifil ril means vixit 
annoe. 

Professor Newman in his Segal Rome, an Introduction 
to Roman History, has ably stated the leading characters 
of the Ethnography of ancient Italy. Professor Newman 
shewed years ago. Classical Museum, vol. ji., that even 
Cicero^s Latin abounds with intrusive Keltic elements ; and 
especially that the Sabine was related to the Gaelic. He 
considers (" Regal Rome," p. 18), that the primitive Latin 
must have derived its Keltic infusion through the Umbrian. 
Mailer, as quoted by Prichard, observes, that words belong- 
ing to the barbaric portion of the Latin language abound in 
the Eugnbian tables, which are Umbrian. Yet he admits 
that the dialect of these tables displays considerable analogies 
with the GIreefc. And Cfrotefend had long ago shewn that 
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It Ur^ull «n ihe reeeui Prograt of EHmoUggf 

IOm -Umbnan'tml Lirftn iwre an e»taaaiTeT(w>hola»y lift item^ 
hmhv and tfaattb«7 afaooaid inaaslogoAs grMamktwAlTfprnv 
both in ¥erb»aiid nOiiBB. Hare are- diS&ealtieB fof cvlti^fn 
to reconcile. But whaterer was tlie mediom tbron^: wbiLtli 
^ba KeHio element vnw iatroduced into ti)& Latin livigiiage, 
we (>iaU agrea with tba Rvfessor ttiat tibe KeltAc iB: ibf> f^ 
tnuLve elcmsnt, hecaiu&. hl ottioeroiia' inatances, .ifae vfW 
nhioh ii cQiminQn to the tw« ladga^ges.ia i^oUt<e4 it^^:-^)^ 
Ltbti&j while IB the Keltic it ia one of a family. The qne«- 
tiicn tnay still be asked, ^bo are the TJiDbriana 1 It is true 
that the Umbriau language is cognate with the lAtiq, but its 
precise affinity has yet to he shewn. Drljatham {VarieHeaof 
Ma», p. 5H)i beoawie Xdvy saya the lai^u^ges of Kb-wia 
and Rhatiaiare alike, tbinka the !Etvus?a£i» and.Xthefiti^i^ 
are one people ; the former at their highest refinernqntv^tl^e 
latter at their greatest rudeneaa : - aa4 ,alsi> coDsidera the 
Bt«ok io be indigenous to Nor^ern Italy. It.appeeira to me 
that we lack erideQcgf and. unfiortuniitely for theijc r;epi|t4- 
iion, ac2i<>lwr9.aro drawing ^^4^r .«oocl^Sf)ns thail..K^.!<^'^' 
,»aBted b> tbe.&ets. . . . -^ 

' An<nble'pa^er',oA[the-S<vuanic,.l(HTgiiagef^,of,tbe.Gfi^ 
•odTyrplwas ittad la^.sessU'nby 'Dr'W.Frenn^iQtusot o^r 
Fellows, riniQonp8q»eiMi« of .vhich.#? % rlip, Jl<)jMil-4'ta|'3lS*W 
.•f 'Sciences hm giMen h^ ihc: charge of a commissioD toj)^- 
(bmIh ftt;thfi Ooviernoiemt eitiwnfi?! tqai^ci^^ ]tU>^ti^> ^^a^e 
:phiilQlogiA4land;MHih«ologi.c^Vnea/9^rche^'^0,^a,t«>,1:^ 
jlt^t,'.hy^tte.oo]leptiqn-of new faqte, uppa th^ anoi^nt, inh,^' 
inDts of ^Stonna, the .ifiDiapQjB, 4h^ Tyrol,. juad ,tV' SOiuUir^^t 

■of.UK>ePltalj!. .■■■■- ,,..,. .,.■:,,::! ■ ... -i: , 

■ The twfftcoRtcibuMch to GHVOpeao Sthit^Qgy' dufi^ the 
yearia an tucopvuit of .the aacient- inhahjianta of Y<^k^ire) 
in Mt Phillip's' excellent wprjt On tJtp Miv^j-^, Mpfintai/np, 
. (otd SeaeoiMt 0/ yoriflftiffi, Mn EhjlijpB, ^^prodtyipa Xerfc- 
shira inUM.time of ithe JBon^ana,. anii Bhewa its.^t^^^.siye 
pbtiMSi under the Ai^lo-S^xona aod, T^ia^es, . His. eync^sia 
of 'Ha hietwy-during thai lo(^ pmfod ia coociae 4nd d^ar. 
.In ofi ahleiOhftpter wu^tba' Maces of Menin Yorkshire, M.T 
.Phillips wyfc-T-v If, witbowtff^Md.to ajfty real or supposed 
ieYtdenM..of their national ot^iot. if<0 a((«(npt.to .t:.1a|8S..tihe 



i(ef0t4ip{)^)Uatton^'Vorkiidiitwt»titi'inwtiti^ 

- -:^iiif if^llj tAy^eubanal' miiuutarpcrsani ;i«isagt-Iong, tjngau- 
')iM';'<l)biit^te]t[oaVfiut*,«v>flcTid', eyeti bliae«r'gBar:;i.buriiigU 
4>iy>VnfV 6r P«ddi«hi<i SfltA jwvtKmd in-ali-pKrta.o£itiiie ajundr^ 

fftrirt'fe^fthHi^^ralile piirt of tfce popiilalion. ■ Ii* the KWth 

'ffi%*^irtf ^Igilti^li' ■ 'Kte-eyed' fainilrea- prflvaii ' yei^' nBoeh 
'lib<nrt -EilrtJ^lH; : ■"■■■ ■-'- -■ ^' '^'■•' -.■-•:[ '(-.rH, r J .,,i, ;„.:r 
1.': '•■2:''Pei'aoh' rolftiSfV viaageoval, fut],'iMd rAuuiledr nose 

WeBl'BMing, bspeciaUy in the elevated dietrictbiverT'ponsr' 
^fW (tf^'ifi^VS flf4fte'eftftraet«B-- ■ '- ■■- - i^ m ■: t--'.!!.^ 
■•■'■''»■■ Bi'-'Veiimiii ■ oi Wer 'Stature' ai!fd-««BUe» i^rtp<«1;tiii«»; 
'HHA^^ Aori, toun^dj complenioti^ attibrownei}; ■eyes *raty 

commonly called black). Individuals bavmg'theM eMaietJateva 
^Wt^'plif tle'lofl^gWliadS of YorkBhirftv dif'to'tlW *al% of 
Hftte'Ailre^^b^IbW Tje«ds, ta 'tbe' Vale'df thfe'Derweri't; aAdtiie 
<li*v'eiT^gi*n^ '^litli' of Ym-Ic. 'They ai*» still' moPe'freqttent ia 
"Notthi^hamBhire and Lelc^stershife, 'iandi m^'tw'saiatto 

"fiijotiHd &infB8t the trti^ ' AngMios df'Niorfolk' aftd'SvifiFblk. 
'^le ptiysIcftlcb&rfl'ct^rS'hieM tmodd can-twfe be;'iiS''l)v^icbElt^ 
' tratije^^tUres !fi a parallel case iii Germany, tbe'el^t.of viune 
^tfeiltai'ifeS df teaideneeiQ towBSi ft«"ehej are Bpraadlike^Bn 

epidemic among the rural and secluded populMl^n- as ihaob 
^'iis among the dwrfifers-in' towns; Unless wb suppRse isuch 
■ vari^ies of appeai*atrto to spring up amwng Wia'tliie-eycd 
■'Yt^^a, we mtist regai^d -them as a legacy ffom "tiife Homan 
'i'^dni^tr iaid- tti«'i)lde^ BMtons, Aftiong wh6nH"Wi already 
''6iliWa,''thi^tberiai! element Was ebi^eetiil-ally fid«ittedtr 
"'"^" Ado^iig flilsIwttfer-view.'tbfireiiB no'dlffiottltyiBTOgiird 
'fett^ Btiie^ grodiSs. ■ ■'Oifly fire of'NtirthGerrtiaH^ddScm- 
"-ffina^iSn ((ri^n;'tfri<i'the'naert o* Yb'fk^tG iflh^rib thephyiii- 
'*ii&V'i%anii!aHbii and tietfci^ many oP'ffie-ji^cTriifttWtftB of IftVi- 
* ^^"of 'ih^tf ttclHtoftiW)ns 'Sttfl. ' ' Prtihe nvotOs 6m^oyW|-in . 
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ihe vowel HOtrndB, the elisiooH, and the cona^actiioD of aen- 
tenwB, the Yorkdtdre dialeota offer interesting analogieB to 
the old KngliBh o£ Shakspeare and Chauaw, the Anglo-Saxon 
<^ the Chronicle, and the Norae, as it i» preserved to uH^bj 
ttte Icelanders." 

FrofesBor Phillips fumiabeB ub with philolt^poal materiaU 
for the study of the East Yorkshire dialect, and says, — 
" Investigations of this kind (philological) mnst not be limited 
to Yorkshire, for even our dialeotio peculiarities spread 
southward into Derbyshire, westward into Cumberland, and 
northward to the foot of the Grampians. Thoagh several 
dialects, or varieties of dialects, exist in Yorkshire, they 
^pear not so different from each other when beard, as when 
looked at in the disguise of arbitrary spelling." This work 
of Professor Phillips most be regarded as a valuable contri- 
bution to the Ethnology of En^and ; and it is to be hoped 
that otiiers as well qualified will supply us with the et^nolo- 
gieal details of their own localities. 

Our scienoe is indebted to John Grattan, Bsq., of jPelfast. far 
obtuoing certain ancient Irish crania from the round towers 
and other planes, for carefully preserving them and bringing 
ihem under the notice of the Ethnologists at the Belfast 
meeting of the British Association last year. It is not easy 
to overrate the importance to our science of the study of 
crania, both ancient and modern. Mr Grattan ably classed 
his crania in four well-defined chronological groups, viz; ;-^ 

1. The Prehistoric, 

2. The remote historic, 

3. The Anglo-Irish, and 

4. The Modern periods. 

Mr Grattan modestly said,-^" To attempt to generalize upon 
such imperfect data would be rash and presamptuous in the 
extreme. Let us hope, however, that, by calling public atten- 
tion to the value of such specimens, we may be but laying 
the foundation of a collection, which, one day more extended 
and in better qualified hands, shall do good service to science. 
They however illustrate one fact, whieh bears importantly 
uptn th« qoes^oa. of nwws, viz. the tenaeity with which dif- 
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fersnt iypsB pres^rye tbeir identity «Tm through- periods of 
time which embrace no small portiou of the history of man- 
hiod." It ii with great pleasupe I ioform you tliat some of 
tieee arania will be figured and described in the large worii 
on Anoieat British Crania which my friend Dp TbTtmam ii 
now prqiaring for ptdilication. 

Afiriea — The recent progress of African diseovery bo 
uuply repays the labour bestowed on it, aa to satisfy the 
desires of the most ardent. iSome account, in an agreeable- 
though desultory form, of the scientific labours of the Pmssiaa 
mistioQ to Egypt and Nubia, under Dr Richard Lepsius, baa 
appeared in an English dress, under the title " Dueoveri«» tn 
Egypt, Nubia, and the Peninsula of Sinai, m the yta/n 
1842-45, during the mieeion eent out by Hie Majesty Fre~ 
dtrieh William IV. of Pruena. By Dr Kichard LepBiu*.'' 

These letters, en their arrival in Europe, appeared ia 
TariouB journals, chiefly in the Preuatiehe Staatzeitung, and' 
tfaenoe were oopiad by other papers. The collected letters, 
therefore, although only now published, are not new to us ;. 
and some of the lingual questions ctMuiected with Ethnology 
were disoussed in our society as long bm six years ago. The 
letters are edited byK. K H. Mackenzie, Esq., who appears, 
to be well acquainted with ihe Ethnology of Nortb-East 
Afriea. 

Much valuable information coneeming the tribes in the 
interior of Africa around Lake Tsad has been collected by 
the enterprising travellers, Drs Barth, Overweg, and Mr 
Kichardson, which is at present in the Foreign (Office, but 
which the Foreign Secretary has kindly promised to lay be- 
fore our Society. 

Dp Daniell, a Fellow of our Society, and distinguished by 
bis Ethnological researches in Aft4ca, safely arrived at 
Macartney's Island, on the Gambia, in November last. H» 
ioforms me tbat he is now in the midst of an unwrought 
elhnologica) field, and which he hopes to turn to good account. 
I trust his life will be preserved to pursue those researches 
for wliich he is so weH qualified, and that he will return to 
us ID vobust health to enjoy the otium cum digiritat« after 

Google 
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hts long and laborious Bojoum in ibe pestilent marshes of. 
the west ooast oif Africa, ,,, 

The publication of a second edition of the Uev. Sara,ue.L, 
Crowther's Ydruba Vocabulary, now greatly extendefj, apd , 
also a grammar of the language by the samo, a native autJi^w, 
Bu[^liea U3 with ample materials ifor the study of tb^t ,be^u- , 
tiful language : while the able introduction by the Bishop of. 
Sierr^ Leone ie a valuable contribution to African philology. , 

A characteristic of African languages ia the. euphonic .con- 
cord, which was first discovered by the Rev. W. Boyee, of . 
the "Wesleyan Missionary Society, and published in his gram' ._ . 
mar of the Kaffir language ; but its principles have been . 
since more fully laid down by the Rev. John. W. Appleyard, , 
in his more elaborate grammar of that, language, iniyhich... 
its extension to othei- South-African languages is exhibited. -. 

The Yoruba language, which is not a South- African one, 
has its euphonic concords, and that between the verb and ■ 
the pronoun is wortliy of attention. The pronouns are, Is^t 
"emi;" 2d, "iwo;" 3<i, " on," in the nominative QBSe ; hut 
these nominatives have each two other forms, which depend . 
on the vowel of the verb. And the third personal pronoun 
has seven forms dependent on the verb's vowel, when used 
in the objective case. In this way the pronoun is always 
subordinated to the' verb. Now, although the existence of 
euphonic concord connects as one link the Yoruba with, other 
African and chiefly South- African languages, yet atp^sent 
I confess I do not see the special links which will enahle one 
to say to what group it naturally belongs.. At present, how- 
ever, , we inpw hut little of African philology, l.need 
scarcely say in this society that euphonic concords are not 
confined to African languages, as every one knows tl^ey are '. 
found in the i^eltic- 

The Eev-'iyr Koelle of the Church Missionary Society, tias ', 
lately returned from Sierre Leone with MS. vocabularies oF 
' 150 languages, i^id witji MS. grammars in an advanped state 
of compilation of the Bornon, and the Vei, the former of 
which, he informs me, has some features in common with the 
Ugro-Tartarian languages and some with the Semetio, the 
existence of which, will modify our views of the Negnj lon-t 
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guk5^B.'''Ife ia lioweiigageii'iii predating thla Vaiuabte'c6ri'-,' 
tribution io oi^ knowledge of African language^ fot (He presB-' 
Dr ^oelle informa me that Ms Vocabularies do not extend to 
those languages spbliea in the hortli-east of Africa. ' ' 

■Tlie'doiifinued lingual researches of Dr Krapf in the ijia- 
lects' of the east and north-east of Africa; those of Mr ' 
Appleyard in the soiith of Africa from east to west, with the 
resear'chea Into the Negro iangiiaged of the western coa&t, 
seem to render the lines "of demarcation between thera less 
trenchant, and to indicate certain affihities wliich may cpu- 
firin the cbnjecture of Dr Prichard of a close connection be- 
tween ail tho African languages.' Miich, however, remains 
to'bedone in collecting vocabularies, shewing tlie areas in 
•which' th^ languages to which they belong are spoken, arid 
the compilation of grammars. 'We must not remain satis- 
fiefl With the Indications of affinities ;, we ought from positive 
knowledge to exhibit the whole of their several relationships. 
Andwe inusl never forget tljat lingual evidencej^ovk-ever ' 
fltrtiig aiiil jierfeetj'is onfy one line of evidence : we riiust 
obfaiii'tbe concurrent testimony of the other liqes.of Bfhnp' 
lo^c^f evidence in order to justify our conclusions. 

^''Kifitaria, anditslnhabitants." "by the Revi Francis Tle- 
vdlig, M-A:, Chaplain to the forces in King "William'sTowii, 
is a Qmall volume, C9ntaining a popular but animated descrip- 
tion of the country," and 80 much of its natural history as the , 
anUio^ R^tid necessary to introduce an account of jt^ human 
inhatiiiaiiis. Mr Fleming's '^npwle^ge is gained from a per- 
sonal experience of three years' residence, ^he large space 
deyote'd to ^ deHcriptioii of the native tribes and their lan- 
guages, oisplays ihe author's ideas of the importaiiee ofEth- 
noYogical' knowledge; and the little work is I^ely^ to be , 
useful in exciting a desire for njore extended and, systepalii; 
knowledge of the Soi:{tli African. , .,.-.- 

.^ei«.— Steady progress conlinuett to be made in ileciplier- 
ing the ciineiform inscriptions ^f Assyria. These inscriptions 
are Uie original public records oif the empire, and are of infi- | 
ttitet* highet value than ordinary ancient MSS.,, because; 
being' thii' originals, they are free from those corruptions 
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-whiolL cyeep into all MS. copied texta, eitber from tba inftd- 
vertence or the wilfulnBas of the transcribers. Tbs gr««t 
queBtiou ia, Can we correctly read themi Some peraon^ 
who are unacquainted with the philological methods of re- 
search adopted in this inquiry, or whose philological know- 
ledge is insufficient to enable them to appreciate those 
methods, have called in question the results of tba labours 
of our distiagutBhed investigators. But I believe that alt 
who have studied those methods are satisfied that we pos- 
sess the philological key to open the immense and invaluable 
stores of knowledge which ore locked up in those languages. 
Mr Layard's new book, just out, is the last work on ancient 
Assyria. In it is a translation fi*om these cuneiform insorip- 
tions abridged, the joint producUon of Mr Layard and Dr 
Hincks, of the annals of King Sennacherib, by which be U 
identified with the Sennacherib of Scripture (p. 169).. 

Colonel KawUason wrote a paper last year, containing an 
outline of Assyrian history, compiled from the inscriptions of 
Kiaeveb ; and also a sketch of the Assyrian Pantheon, de- 
rived from the same source. To us, as Ethnolc^sts, the im- 
portant light thrown upon ancient geography, and the con- 
nection of the people with their several localities, is of equal 
interest to any of the Assyrian discoveries. The chronology 
is of great value ; and these, together with the synchronisms 
of Biblical history, are already clearing away some of the 
Ethnographical darkness which yet enshrouds that interest^ 
ing part of Asia. 

Dr Hincks read a paper at the Belfast Meeting, in Sepr 
tember last, of the British Association, " On tha Ethnolo- 
gical bearing of the recent discoveries in connection with 
the Assyrian Inscriptions," which claims our attention. He 
considers the Assyrian language to belong to a family akia 
to that of the Syro- Arabian languages hitherto known, rather 
than to that family itself. Dr Hincks pointed out the fol- 
lowing resemblances, or what the Assyrian had in common 
with the Syro- Arabian family. 

It has verbal roots, which were normally triliteral, but of 
which some letters might be mutable or evanescent, wh^^e 
arise different classes of irregular verbs. Theije ropb| adlpi^ 
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not only the aimple eonjngation, but others in which radical 
letters lire doubled, other letters added, or both these modi- 
fications made at once. From these roots yerbal nouns are 
formed, either by a simple change of the rowels, or by the 
addition of letters, such as are called, in Hebrew, Hee- 
mantic. 

The Assyrian agrees with the Arabic more closely than 
with any other of the Syro- Arabian family in these respects ; 

Ist, In forming the conjugations, consonants are inserted 
among the radical letters, as well as prefixed to them. This 
takes place regularly in Arabic, but in Hebrew only when 
the first radical is a sibilant. 

2rf, Tlie termination of the aorist varies as in Arabic, 
different verba taking different vowels between the second 
and third radicals, while the first radical sometimes termi- 
nates the vei-bs, and sometimes takes after it a or «; and, 

Zd, The forms of the plural vary, and the cases of nouns 
differ in a manner which resembles, in some measure, what 
takes place in Arabic. 

The Assyrian language differs from all the Syro-Aratiaii 
languages yet known in the following respects :— 

let. Where they have A it has a in a variety of instances, 
and especially in the pronouns and prenominal affixes of the 
third person — Su, si, sunu, aina ; sa, sa, si, sun, and ein-^ 
most of which resemble forms in other languages, if only 
% be substituted for s. The same difference occurs in the 
characteristic of the causative conjugation. In these re- 
spects, but not by any means generally, the Assyrian agrees 
with the Egyptian, and, through it, with the modern Berber. 

2d, The Assyrian has no prefixes, such as b for in, I for to, 
which occur in all the Syro-Arabian languages. In place of 
"these it has separate prepositions: and to evoid the awkward- 
ness of joining these to the prenominal afftxes, and perhaps 
for greater clearness, nouns are inserted, forming compound 
prepositions, as ina kirbisu, "in its midst," for " in it." Com- 
pound prepositions may be used, also, before other nouns, as 
ina Mrib hiti. Sometimes the Assyrian uses affixes as sub- 
Btitutes for prepositions. Instead of ana, "to" or "for," 
'liefore & noun, ish may be added. ThuS, for "a spoil" is 

B 2 Cockle 
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Expressed iudifferentily by ana ekaltati and ehdlMtien. 
*]lI)]b last form has mucli of the nature of an adverb; and has 
Bome resemblance to tlie Hebrew noun with the locative.' In 
place of ish, the pronoun, generally ma, is adopteS aS- a aub- 
stilute for aha. Thus sa-ma is " to him,** and answers'to 
leko, from wliicL lo is contracted ; the Hebrew prefi'slng the 
representative of " to," while the Assyrian poatfixes it ' 

3d, TTi6 Syro-Arabian languages make frequent usebf a 
preterite, in which the distinctions of number and person are 
confined to the end of the root ; but the Assyrian rejects 'it, 
or at least uses it in an exceedingly sparing ffianner! 'Gn 
this account Dr Hinclts proposes to consider the Benoni par- 
ticiple, masculiae, singular, in regimen as the root. 

4th, The varieties in the termination of the futiire fti-e'tirit 
connected with any particles that may precede them, but of 
themselves indicate different tenses. The terminatSori in u 
\s certainly a pluperfect. Thus, where mention ii made' 6f 
"that Marduk Baladan, whom I had defeated in in^ Rihner 
campaign," the rerb is askunu : but whtnev^r *' I deffeiifced'" 
occurs in the simple narrative, aakun or askana, or, in adif- 
ferent conjugation, dstakan is nsed^ This law tias beetifblly 
established. The addition of a seema not to change 'the 
'sense ; it is added to every verb when what it goVemS Al- 
lows it, arid to some verbs even where it precedes it. ' TTiese 
are chiefly such as denote locomotion. ■ 

The resemblance of the most common Assyrian preposi- 

' iions, and tliat of the pronouns, also, to the Indo-Ebrope&n 
form is curious, and points to a common tbotigh rem^e 
origin. ' 

The Babylonian inscriptions are in the tame langaage as 
the Assyrian. This was probably the conrt langsitge lit 
Babjdob; but the common people most probably used t*e 
Chaldean language, in which some parts of the Bodks of'I&ta 

■ and Daniel are vrt-itten. 

Mir ITodgson is stJll cvntrihuting towards oor knowledge 
of (he monosyllabic languages in Trans-Gangetic India, eStd 
the results of bis iaqoiries are recorded in the TratiBaieihhs 

'''of the Seilgal Asiatic Sdeiety. The present war ia BttnEtt^h 
will, I ti-ust, open up that And thesrinioun^geMratrifei^ 
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^,|^lf^lOj^c^l ipqftiry ; wid should the dyna;Btip fltpi^le wtich 
is Pff^, going, on in .China be finally settled by British, arms 
^ diplcimacy, ^e may hope for the opportunity of studying 
Wor^. perfectly. the Ethnology of that vast empire- , Trans- 
, Qftpge.tic India and. the Chinese empire may be considered M 
*^e e;ftensive Ethniological area^ the languages of which are 
monosyllabic and the religion Buddhifim. 
, ,JIr .OJdham, Geologist to the Indian Survey, has been 
fl^udyiijg the hill-tribes north of Sylhet ; and a valuable com- 
ipuQicfttion >vas read to our Society on the subject on the first 
sight of the session. We may expect further knowledge of 
tb.^ae^variona tribes from him, as he hasgpoe to that locality 
a second time with specific objects of inquiry. He says : "I 
^Hjfi fi^t[s&eA the language is monosyllabic ; and I thinlc the 
iGarp tribe is more nearly allied to the Kassias, Kukis, Ka- 
chari, a»d MuOiipari, th^a with the Bodo or Dhimal-" He 
,18 i^QW studying the. mutual relationship of these hill-tribes. 
. . Mx IjC|gani another of our Feljows, contiuues his scientific 
ven^apc^e in th^, I^ndia^.Arphipelagp- , He and his baji4 of 
fQotributor^ record the result of their investij^onsin the 
..tFov^^l.of ^e IndioA Arcbip^ago and Baetierji, Asia- B^- 
.fiidiog in that distant part of the world, they devote their 
<energi<!a to the ^udy of its nature. Mr Logan's contribu- 
. trains to its Ethnology are of the highest character. ICs 
papers on the languages of the Indo- Pacific islands place him 
..ift.^hfi.ftj^eniest raflk of ethnological philologists, and give us 
.ia9!i?A.pi[eciae ideas of the migrations which led to populati,i)g 
.tiiosQ islandfl' ■ .:■-,, . . . 

Mr Logan is animated by an intense desire of knowledge, 
, with an untiring zeal in its pursvit, and aims at the high ob- 
ject (rf .e?.hau8tjng his sidfjeet. In a letter which I lately re- 
.it^iyfii fr^m him, ^^ing. of t^e Polynesian lornguaf^p, he 
...«©»; f',I..thiqk yon yfiiW find that I have pretty well exhaust- 
ed our present linguistic data in my forthcoming chapters, 
.^f^n4.,JU^r|:Fl^,:^eWi UgVt on the. Pplynasians, but, wa require 
»or^ fiwts for B^qrofleaiia apd.PapuMiesia, ]>e£ore, we can go 
., fortber, In. .My next cltqpters.I take eaoh, geographical 
'|pvw^asparstely.(£.(7. Sumatra and itft islets, Java and its 
hM1^jBwP«L«R^ it»i«let»jftDd w on , to Polynesia)-'; ■ .,. ; ■ 

. Goocjic 
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"Wiihttt thv laflt six we«li« (Jatratfy 6, 1653) t hsTe r4> 
<eiTed Toeabal»ie« of SflVeral r«w Boraaon and MolmcaA 
langnages." 

I am anxtouBly waiting for the ooatinnation of Mr Logan^t 
bbaptera on th«B6 langu^es, for he has already thrown a 
flood of light OQ the EUinology of the Malays and the Folj* 



A valuaUe contribation to onr hnowledgb of Buddhiflm in 
Buptnah is made by the Rev. F. fiigandet, in • tranetation 
ft-oai a Burmese MS. of a legend of the Burmese Boddbtt, 
called " Oaadama," The M£i was broi^htfrom Ava, whioh 
is a great Beat of Buddhist learning. The original text VMM 
in the Pali, iroHi whidh it had been b-anslated into tbs fiu^■ 
tnese language. 

Another contribution to our knowledge of Buddhiim, rb it 
'exists in Camboja, entitled, *' Notice of ti>e Beligidn of the 
Cambrians," taken from a MS. of M. Miehe, Kshop of 
Dansara, also appears in vol. ti. of Mr Logan's Journal. 
"Whoever has sojourned in Camboja Ivill baVe retnarked 
eertain points of doctrine difBcuIt to reconcile to each other, 
and even with those meiitioned in this notice, 'ihere is 
nothing wonderfiil in this. Some are tanght in books, othen 
are the popular beliefs. Moreover, it ta not onuaual to heM- 
the Cambojans say amongst themselves, Such a pagoda does 
not teach the same as a neighbouring one : their books do 
not even alvrays agree." Knowing the extensive area ovet 
'which Buddhism prevails, we might expect it to vary both lb 
doctrine and practice ; but it must be confessed, that until 
this article appeared we had no notion that neighbburing 
pagodas varied in their teaching, 

" A Manual of Buddhism, by the Rev. R. Spcnce Hardy." 
This is a valuable contribution to the literature of our scieneo, 
as it ably answers the question, " What is Buddhism V The 
manual is not a work written by the author after the mere 
consultation of Singhalese wtitiugs oil the subject} but 'm 
itself bn actual translation IVom Singhalese MS9. So that 
the work is not a view of Buddhism by a Christum, but by a 
Buddhist, and is, therefore, one of authority. The sttldj of 
this vk'ork, in connection witb the ** EMtern JMonft^Hm" of 
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tbe same author, publidied aboafe ihree years Agot whlck 
dascribeB the discipline, rites, and present ciroumHtancea of 
the Buddhist priesthood, will give ub a complete idea of the 
uatare and practice of Buddhism. 

The Buddhist religion is that of many miUions of people 
spread over a vast area, the whole of which, however, is in 
Asia. The Buddhist religion of China differs somewhat from 
that (^ India. " The sacred hooka of Burmah, Siam, and 
Oeyton, are identically the same. The ancient Uterature of 
the Buddhists, in all the re^ons where this system is pro- 
fessed, spears to have bad its origin in one common source ', 
bnt in the observances of the present day there is less uni- 
. fonnity; and many of the customs now followed, and of the 
doctrines now taught, would be regarded by the earlier pro- 
fessors as perilous innovations." (P. 357.) 

The doctrines of Gotama, therefore, like those of every 
other founder of a creed, have been modified by his succes- 
sors. Buddhism, and its powerful results, have been too little 
Btadied by philosophic historians. " There have been various 
opinions as to the age in which Gotama lived : but the 
' era given by tJie Singhalese authors is now the most gene- 
rally received. According to their chronology, he expired in 
"the year that, according to our mode of reckoning, would be 
B.O. 543, in the eightieth year of his age." (P. 353.) 

" Journal of a Cruise among the Islands of the Western 
Pacific, including the Feejees and others, inhabited by the 
Foly&esian Negro races, in H.M. Ship * Havannah,' by John 
Elphinstone Erskine, Capt. R.N." This valuable contribution 
to Ethnological Science is weli illustrated by coloured litho- 
graphs of the natives. This contribution, however, as a 
whole, is not quite new to us, for the Rev. John Inglis accom- 
panied Captain Erskine on a missionary tour to some of the 
inlands, and gave us an account of it in a paper read in our 
Society, December 10, 1851 : and made also a valuable con- 
tribution therein to the philology of the Papuan race. 

Captain Erskine's Journal corroborates Mr Inglis' tour, 
and also adds to our knowledge of other islands in the West- 
em Pacific. 

We floay expect farther information concerning the Pacific 
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islatftls'frdni O^rtaia Denliwii'ft e^i«didoa, whieli to now in 
ibat 8c6*tr' ■■■ ■ 

"Mf 'RleJly, ■■w%o'ft*oonipanied Hie l»ta-<Japt»in Owen 
^iasAvjii-t^- ** Battlmni^e" to Nrntr Gtuioea, tbe LouiBwle 
Arehipelagoj and the Ni^^-Westerii IWifie Islands, is cn- 
gog^'lti'fWpAring fbr pubKcatien the etbntdAgioiil tnMHrlals 
which he 'gatbered in iihat' (tniwe. Hia abiHtiis U'an 
' tibHerv«r, mdlhe <^^rteAitie» be dnjojred, haT»befln'tiirfied 
'to goodadcount; land I am able to «»y thut hia forthwinliig 
' work will extend bUF kBowlsdg* -«< th«'£(faoohi^ of--l})at 



AmeritiaJ-^Thp Bt«4yof the Etfawriogy of North America 
(b beiJQ£'pui^m«d wilb'tltat energy and eempnfaeiuiTeii^sa of 

' purpose which ottavacterne that people. The GovBrnqieBt; of 
tbe''Uftltad Sitatea appointed a «nanpsalon oC tvelb-qimUfted 
mdn to ato^y^vecotid, and {mblrih historical ii^tnoation con- 
cerAing die Indiana in ita territory. A niHf;nificeat'«ock in 

' qjuatto 'i^-th« 'I'^s^'of wbich -ihie second roliose: Teamed 
EtoY>p« in ihe aututim. Thia wtR*!! ooat&inB a deBci^tioil and 
luatory;'^Ith the .wannera, csntomai and Idaguage, -tts.ex- 
hiblttid iD'copiails^rocabulai-iea andgi-ammara, of tb« several 
tribes of IndiaQB. The two voloUea already pnbli^bed are 

' w^ll iilastrafod by copperplates and Woodcuts. Tbe com- 
ppohenslve d^nSB -of. giving a systetnatie- aceeant of ^the 
'peoj^le who are' ia>%i fading'awa^befon.tfae advances of a 
IrighdroiviliEWtion, ia one tliat w« migbt copy with^reabadran- 
taige tO'Out'nfttionalebanuiterbolth inBriiiah Aia«'io»a»ii in 
dBt other colonies. > ■ i ,„..', 

The Smithsonian Institution, in ita systematic cultivation 
of natural knowledge, embracea that of Ethnology, and in its 
volumes are found most valuable contributions to the Arches- 
ology of the Indian tribes. The researches connected with 
the earth-works of the Mississippi Valley, by the Hon. E. G. 
Squier, who is a Fellon 4>f our Society, in vol. i., and those 
connected with the cartli-works in Ohio, in vol . iii., by 
Cimrles Wliittlesey, Esq., are important contributions to the 
ancient Ethnology of those districts. 

The American Ethnological Society is not idle, but, on the 



,CotHjlc 



conb-uy, ia oontnbati^g iU fq»o4» to Uie «luoi4»tion of Ame- 
ricAD Ethnology. The first part of toI. iii. ia. justj i^tie<) 
fcQin fcbe grees^ and go&tMns laudi it«w Jmd m^f^ting mat- 
te)?. Tbe Hon. M, 13. r6quier, .whose nork on Nicaragua is 
an- aatbotitf, ig aii^. studying and throwittg & li^ht on tliat 
dtabciot- .A pa^iv '- On the At!cbfBo}egy .a«4 £t))aology of 
J4'iQftr«^a,-' in th&lpi-eieet P&rU. is a valuable cont^bution to 
xiiiF.'liT^wl«dge, bot^ of ti>e tnke» and of. thftvr languages. 
Bnor to Mr Sqvuer.'a vi^t, our inform^tioii of :Uii9 interest- 

' iogidii^ifit wa&v«{ty mea^^-aQiL sketchy. . A kaowledga of 
these tribes ia likely to point out what relationship ousted 
between the Mexicans and Peruvians, and also the relation- 
j^Af tntb tolhttgKBat American ftunily^of MaiL 
<'.JS}» -Brituh, AssooiatidQtfor ib» Advancement of. Science 
bas^pnoted for circulation, in orderto rightly direct inquiry, 

. aJinTr ^tioiiof itS'qneneB, uttder thjC ti^^'^"'^ '^'^'^^ °'^ 
■ EtlnMiog^mil lAqniryt" Erom' the tipeunstance .that the 

■:' iMding. fitlinologists of Cireat Britain belong bo^h to our 

'r.Sseiety.aad td ^» £ri<lishr AssociatioD, there: is- a ,«nity of 
.iftctHmin the two Societies, in th6 endeavour to collect the 
.faei0.8«d.d»taof .oapsoieae«> ■■ And<.»y.ll*ingi£thq9lf^ifial 

: . fiewetairy to Section E, as weU*»,HonQrapy Secretary to our 

;£cKHety, the abjeotofthe Asaocaation iatbe dJ^tTtbutifin of 

.:>ita Manual can be more fully . carried wit. . Copies have 

alrea^ Wen sent to ncariy every missioBary station in (le 

. iroridgaiid from the conaise directions as to what to observe, 
mt'tttKf expaeta. largesoass of fadat to be brought together 
I far. ttia advancement of Ethnology <*—(^tfoiM Sheicli/ «m, the 
Recent Progreea of Ethnoloffi/. Sy RitAard Cuil^Ee^-} 
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On Cohetitm of Fttiidi, Evaporation, and Steain-BoHe^ 
Easplotiont. By Lieut. K. fi. Kvsi, Corps of Engineen^ 
17.6. A.* Communicated by file AuUior. 

I now wish to present a Blmple exposition at the mecha- 
nical theory of cohesion in fluid masses, and fVom this te de- 
duce the structure of a Suid surface, shewing that its cohesin 
sti%ngtA is much less than that of the interior layeM. The 
result furnishes a cleaj> and direct explanation of the great 
Fact of evaporation, and shews why* in all cases, even in ebul- 
lition, evaporation is a strictly surface phenomenon. Hence 
follows an ezplauatibn of one of the chief caiues ot steam- 
boiler explosions, and the easy snggestion of a very practical 
remedy ; also au explanation of the heating of flnids to high 
temperatures, as observed by Doany, and of the entire 
agency of contained air in ebullition. 

Several years have now elapsed since, in tracing Out the 
results of a highly general theory of molecnlar mechanics, it 
occurred to me to call in question the commonly-received 
views as to the amount and character of a flnid cohesion. 
Regarding all cohesion as directly a function of the distance 
between adjacent molecules, it was quite impossible to ima^ 
gine that the exceedingly email difference of the intermolecu- 
lar distances corresponding to the fluid and solid forms re- 
spectively in any ^ven substance, conid produce that very 
great difference of cohesive strength so generally conceived 
to exist. The slight difTerence of volume, for instance, be- 
tween a solid and fluid pound of iron, Would not lead us to 
anticipate any marked difference of cohesion, so long as we 
regard this cohesion as any tolerably simple function of the 
inter molecular distances. 

The ordinary experiments professing to measure fluid co- 
hesion, are by no means cases of direct rupture, and indeed 
furnish no measure whatever of actual cohesive strength. 
The common experiment of separating, by counterpoising 
weights, a disc from a fluid which wets it, furnishes no indi- 
cation of the cohesion in the mass of fluid, but merely shews 

* K«ad before the AmeiicaD Aisociation for the AdTanctmeiit of Science, at 
riesvelaml. Aug. 18-13, i \^- 
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the forte ivqaii^d to bredk tiie fluid Burfacei bonnys «ipe- 
ritbedte bImtT poBiUv^ VtMt the yielding is ben euitrelj at 
the HitffiUM, {n-Qgn^sing through the maeB by the etiecettiTe 
hreskiog of the ssceesBlrely formed BurfoceB, only a Inere 
fluid filament being at last broken by direct rupture. It it 
itaXfitvaBe of capillar; action bet\feen a horizontal fluid Bur- 
fnib and a horizontal eoTid tiircillar surface, and like all othet* 
Odfilkiry aetlon exists primarily at the suH^ces only. Ex"- 
eejrt; in the frequently observed adhesion oF well-boiled mer- 
iWf in b&rOhieter tubes, to heights far abote the true baro- 
Wi*trti( letel, we have in fact no record of any experiments 
exhibiting the reaiatance offered by a fluid mass to direct rup- 
ture, which only ought to be taken as a true measure of cohe- 
sion. All the common views of a alight fluid coheaion are 
based on erroneous interpretations, in which the effects of 
the easy mobility of parts in fiuide are very loosely imputed 
to a low value of cohesion. Once clearly understanding that 
surface yielding gives no measure of cohesion or direct re- 
MBtance in ruptare, we can readily see that thd prevalent 
ideas on Uiis Bubjeet are without support. 

If we Btudy the phenomenon attending the condensation of 
gaaea and vapours into fluids, it is apparent that while con^ 
tignous molecules are still at distances many times aa great 
as that characterizing the fluid state, the coheaive attraction 
mamfests itself appreciably. Steam instantly condensing, at 
the rate of a foot of steam to an inch of water, shews that in 
water (he cohesive aetion of a molecule extends' effectively 
through a sphere whose diameter is at least twelve t^mes tbe 
distance between odjaoeni molecnlar centres in the fluid. 
Hence in water the radius of effective ci^esive action must 
be so great as to include several molecular layers. The mo- 
ment a gas ceases to follow Mariotte's law, cohesive action 
becomes apprtraable i and this is {HM>of enongfa tiiat in masscB 
taaany Uj^ers ooBtrihate their action in making up the total 
ct^esioQ. 

■ . IStfe dencMve any fluid mass to be diatribated into layers, 
■ then the ooireet measure of fluid cohesion will be the force 
i*e«[insite to prodbce a direct «imultaneoas sepuvtion of all 
the jp«ts, along a unit of the dividing surface between two 
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layers. This is eqnal to the resultant of all the forces actine 
froi&'eKher 'direction ag&inst this unit of surface, these fbfc^il 
facing held fii tquilibrio by the equally opposing forces-'^To 
obtain an e^fpression for this cohesion, let the fliiid mass'lw 
conceived Ba divided into eletnentar; layers relative to tiiree 
ptrpendiculfti- Co-ordinate axes. Let the layers abori 'lihri 
plahe X, Y; be called 1, 2, 3, frc, those below being' eallctf 
a,b, e, &c. Tate the unit of surFace in the plane X,'Y, bet- 
tween Uyew 1 and a. Then the force Vrith which the 'liritt 
in layer 1 presses against layer a is composed of ali the ai^ 
tractlbna which the entire layers a, b, 6, ScCp exert On the 
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units in layers 1, 2, 3, &c., which make up the jtristQ 
baaing on the unit of surfaces. Or, making the cohesion -i^', 
and designatfng the elementary forces by. the layers betwei^n 
whiclt they are exerted, we have 

■i:~a, 1 + ft, 1 -fc, 1 + d, 1 + &c. , 

, +a,2 + ft,2 + c, 2 + &c,| 

' ' ; . , +o,3 + 6, 3+,&c. J 

H-a.4,+.&c.J 

in which the terms arranged above each other bave.eijiisl 
values. This peries would retj^uire to be eittended so as t^ 
include all terms corresponding to distances at wliieb cohe- 
sive forces may not be regarded as evAuesoent. By aasun|ing 
Hoipe law of connection between this force and the distance, 
an ipt^ration qf ei8«ct could be attained ; but this is npt ijpw 
necessary. An inspection of the formula gives the main fea- 
tures in the mechanism of cohesion within masses, either solid 
or fluid. 

In order now to study the pecnliarities of constitution be- 
longing to surfaces, let us, in thiH.formula,.introdnce the hy- 
pothesis that layer 1 becomes a surface layer. All terms 
:*wtt*hrin^i ^1..% .4| -Act-'i 8tr* '*imft''s|l»twt ^o«tf-. aa^-tone 
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;gL'U:>r, liorjt'' -jff' ^.j; '(■ "j.' -vi j-h ',.i '•,-.■■ ■■■ '( i-iiiT v'l-i.-. i 
B,i©n,jy)f,hft7f^lJypVs«rYing tijA equal^^ of ^EWfli-^ ,, r* i . 

tpjh^ySrtp; tte iiif ^ withj ^ v.e^y.niacli smaller fpr^ t^ajj,'^viro 
i^tei^f^j^;?f;aCQ|}iart^agamst e*ch oJ^^ ,,f;op tb,e_s^o«n(i 
t|i^ipl^.?iC-,.l»yej's.:a,like diacussipn^^plies, ap^ JU? colie^a? 

^-ilT^ fcr^iula jpv()lvc3,nQ pa^tieql^ir hjpotli^si?, ^, tp ,ti* 
iraXae op character of the forces acting, only that the aggie- 
gate ia attractive. ; But as condensation Is a spontaneous 
phenomenon through all that portion of the aggregational 
range in which enei^etic actions are found, we ought to as- 
sume that all th'i effective terms ire attractivt. To present 
the grounds which seem to me to authorize the conception of 
that repulsion in all states of aggregation, is only exercised 
between .adjacent molecules, while the attractive actions are 
4fee ^B^Ttai^ of*^11' tfe primary cbhsf itiitional ' forces, iahS 
fttteh'tl'tlirdugh lai-ger "spheres, would involve' the exposition 
(rt a complete theory of molecular mechanics. " Trausi, there- 
fore, leave, as an assumption, the conception that in fiuids the 
only repulsion to bfe tatetf itito Account is ttat' between the 
contiguous layers j(« and 1), which prevents their yielding 
farther to the cohefeiveforces pressing them together. 

We should observ^i'that in consequence of ^ th^ deficiency 
'5f fcijhesibn along the fluid atirface, a rarefaction \yould fate 
'^la^fe,' wMcb would again cCiminiah surface cohesion to a cdn- 
eSflet^Hfe' eitehf helow that value given My llie firMuIa. ' 
^'^d'etermin^ tb^ Cohesion' measured along' & Sfirfacei as 
'S^fe'feSvfe done for that along tbe notni'al, let tiie general for- 
^^lU bfe'ipplie^ tea surface element.' TTieh, instead of tha 
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layers, or each term has approximately obly ono^lialf of its 
Talue for the interior. Hence the value of x ia approximately 
only one-half of the interior value, or the cohesion along a sur- 
face is about one-half what it is within the mass. But as this 
value gives a raretication also along the surface as well aa 
along the normal, it will therefore be much diminished, so as 
to become leas than one-half the general value. Thus both 
along the normal and along the surface, a weak cohesion ia ^ 
necessary characteristic of the hounding layers of material 
masBes, both fluid and solid. The result thus reached in re- 
spect to a mass in vacuo, would not be greatly afTected in the 
ordinary atmoBphere. 

It is somewhat remarkable that Poisson's capillary theory, 
as stated by Moasotti, in Taylor's Scientific Memoirs, ia 
based essentially on an analysis of the flnid surface, in 
which the halving of the normal layer is totally overlooked, 
and the coheaion along the surface ia declared to be the same 
as in the mass, the surface layer only having been taken into 
account. I have not seen Poisson's work, but it is singular 
that MosBotti should either have made suoh an oversight, or 
have failed to detect it in Poisson, if he really committed it. 
It is a radical defect — even using Poiason's own hypothe- 
sis — and mi^st directly affect, or ev^n invalidate, his whole 
theory. 

I coQie now to an important dedaction from the preceding 
discuaaion. Fluid surfaces are in a state of weak cohesion 
aa compared with fluid interiors ; hence a partially atmo- 
spheric condition of rarefaction exists along such boanding 
surfaces. If, then, we assimilate heat to a molecular repul-r 
■ion, aa ia ciuitomary, we see at once that as tfae temperature 
is raised the weak cohesion in the surface layer will b« 
irbolly overcome long before the mass ia heated to that point 
which will overmaster its internal cohesion. Hence the sur- 
face molecules will freely pass ofiF as vapour, while a strong 
cohesion still exists throughout the entire maas. Evapora- 
tion thus goes on at surges, at all temperatures above 
that which just suffices to overcome the weak surface cohe- 
sion. This constitution or structure necessarily characteriz- 
ing tfae limiting layers of fluids, is the true and full explana- 



(ioa of eyapoiatiQit in »I1 i\^ forms, ^rom this v^ sea that 
a fluid mass, without interior or ext^or surfaces, or bq \h- 
clo^^d OB virtual; to answer tbts deacriptiou, ipigbt be beated 
up far above tbe boilipg-point without boiling. We see tbftt 
ebullition is but the effect of an internal evaporation startinfj 
in miQutQ air-bubbles, and growing with tbe expanding bub- 
ble. We see that w^ter entirely freed from air-bubbles, and 
with a restricted open surface, as in Donny's tube experi- 
(Qenti, sbould go on heating up far above tbe boiling point, 
gntil at last the whole heated mass would daah into ^team 
with an explosion. All the phenomena described by Danny, 
in his excellent paper in the Annalea de Chimie et ,de P-bjf' 
aigue, follow as easy and obvious deductions from this con- 
stitution of the fluid surface. Indeed, we do not at all wonder 
his being forced, from bis experiments, to conclude empiri- 
cally that there must be some peculiar quality in surfaces, 
which makes evaporation take place bo much more readily 
on them than in fluid masses. We see, too, how utterly 
fallsicious are the experiments usually taken, as measuring 
fluid coheBion — they being in fact only results of the weak 
coheuon in surface layers — which, with the free mobility of 
fiui4 parts, fully explains all the observed results. This fully . 
explains how a too perfect boiling of tiie mercury in barome- 
ter tubes makes it adhere at tbe top with suob teuacity. It 
explains Berthollet's experiment on the forced dilatation of 
fluids, in which a deaerated fluid, sealed when hot, does not 
gbrinic in cooling for a long time, but at last breaks and col- 
lapses — vindicating that it bas borne a great tension before 
yiel^ng. Prof.Henry'selegantexperimentswithaoap-bubbles, 
inwbieb by measuring the tension of the inclosed air,heisftble 
to deduce, first, the compressing force, and tbcnce the coheT 
gion of the fluid film, with a very great value, furnish an in- 
dependent confirmation of tbe same general views. We m*? 
remark that the heterogeneous structure of tbe outer layers 
would destroy tbe mobility of tbeir parts, and give a film- 
jike character to tbe fluid surface, while all within this film 
would b^re free mobility. This, with the additional fact of 
a drawing inward of the oqter layers, by the unbalanced co'; 
hei^tTe sfitifffi ^ ibji layers neftr the surface, explaiqa th« 
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gi-eai variety vf formal pLenom'eua exhibUedty dropa, liab- 
bles, and fluid sarfaces. ■ ,. ,~ 

About four years since, I conceived the idea of directly 
measuring fluid cobesioD by rupturing a pure fluid column 
in a cylinder with a moving piston. By filling the cylinder 
with tbe fliiid to be tested, and immersing the piston by the 
aid of a "valve closing at will, the force requisite for starting 
the piston will be tbe cohesion of the column, on allowing for 
atmospheric pressure. Of course, the fluid must adhere to^ 
the cylinder moro strongly than it coheres in itself, elsa 
the adhesion only would be measured. K4r must it cotitaui 
any air-bubbles, as tbe presence of one such, however small, 
will givea start to the break, by presenting a weak surface.' 
This is the greafdifficulty of the proposed experiment.' tn 
May last, I had juat begim such an experiment, on inerfcurv, 
in an amalgaiiiated cylinder, but the requisite precautions' 
fiir excluding air could not be taken for lack of time, as 1 was 
obliged to leave my station before tbe apparatus was com-' 
plete. The rapidity with which the mercury rushed past 
tbe piston, in the rough trials made, shewed that some pack-;' . 
ing will probably be requisite in a deliberate measurement, 
and this again will present the difficulty of introducing an 
unamalgamated Surface in the mass to be broken. Tlie pre- \ 
cautions requisite for a perfect trial of tbe experiment are ' 
qnite numerous, t anticipate that exceedingly small air- 
babbleB will have the efl'ect of making the indications irregu-* 
lar, as thb smallest babbles will only start a break' on the ap< 
pliatioil of vKry considerable force. ' ■■.'.■ 

I will now apply this discussion to Steam-boiler explosion j.' 
The condition requisite for ebuHitiou in boiling water i« 
biiriply thaii iilr-bnhbles in the beatbd portions shall pr^seht' 
bn their boundaries' the weakly coherent surfaces reqiiisftS 
tot evaporation to be established. Perfectly deaerat^d water, " 
witK a 'liiiiftea surface, would not boil at all, but'wouTd . 
Mteiidny''h^at iip until It reached that point at which 'it would 
flash 'fe'xplosiVely into kteam. Now, one chief canse'of 'steam' ~' 
boat '^i^liisii^s' is dleariy of this description. The boat stop^ ; 
ftt a whiirf'r"tlie doctoi*," or pump 'supplying water iii'^e' 
engine, bciin^ Worked by the engine itself, stops its ^ater ' 
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sqpply when ^ flogine stops. Th^^ter in the.boUergoes 
OD oofling iiniil all the air-Du1:>{>1e3 'are b^ned. fl^^ ^otn tlm 
water^ADji ^^^T "^^ '^ mixed yriih the^ ateam above, , Tfipre 
tiien ceases .iote anv 'evapoi'a ting '^ui'f ace, ex^pi that on t^ 
top layer,' .which is fftrthest from'tlie Seating aujface, an^ 
gtute~ ijiade^juaie ^othe consunftptiop q{ ^11 the^heat^upJ>lKd, 
Then the mp.B3 of water be^in? to heat up, an^ ,U gQe^, 9fi 
Staring up, the unconsumed caloric,, until, the,.Tt;ater Je,f^. 
hotter tjban the h&ad.pf steam would .iudic^te. Tlifi, e)|gin.e,er 
then a^rta the engine ; this st)*fts the , pump, wliiob throwff. 
a stream .of air- charged water directly i^to.tbe glo^i^gfluidt 
^e heat instantly finds ita outlet by.ai^iOTerwI^^lmiflgevft:- 
porai^on da the newjy supplied bubble stwfa^E^t^i^atamKl-, 
tq^ns ^bullition follows. The gathered ateiire of JieAt-ttasheej 
Off a portion of tie water into steam of exceasive. tension— %- 
tensipn such as nothing o(in, ^ithataod. , The terri^c, cop^e^ 
quences are too often witnessed in .those fatal catastrophe^ 
which liave given to our western rivers such & tragic repu- 
tation. , ijTo one can examine a list of western ste^m-bctat . 
explosions without being forcibly impressed ^itb Hie fye- 
' quencV of these accidents just as the boat is;E|tfL^ing frpm., 
the wharf, after a landing. It seems to me beyond dpubt. 
that mai^y of these opcur just ip, the mannc^r iiow stated) 
and ^m the deiiciency of air-bubbles in theboile;'. We^e 
in tliis, reasoaipg. too, a sufiipjent explanation of dry ateam, 
or Btecna hotter th^n it^ ten^ipn, indicates,- IThe Jteating ia 
theji'g(}ing ofi faster than tiie evaporatiop,, ^nd the^sfcefim. is 
thiTs heated as if it were not in. coptt^^ lyj.th the, Wftt^Ci . or 
w^ ip (^ TeB,3eJ by itself i 

It.is.not always that the remedy for adangeria,a^,cibvioifA 
aiidas easily applied as in this case. It is only. rie4f>aBary,ti> 
keep the' pump ipsteadyi slow operation, ivjiile thi^.e^g^^is . 
at r^si.. It should slwaya bp capable of an independwt ■ 
m'oTenienk and -shQuld con^ta,ntly, while a boat Js;&^d i;^,,. 
be iept.at work, however slowly. % thi? ippfHis .ajr: for 
ebnllitjjon will always be supplied, and, the accuinulatipo of ■ 
beat ID ^ sluggish i;aaes of water cannot thep.go. on. lUitU. ; 
the explosion point is reached- , The field oyer .whirfi, 1 baye p, 
thus rapidly trater«ed is one requiring inuch patient st^dy , 
Tdt! Lvi. iro. bsL-^APUARY 1854. c I 
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ibr itfl fall developmettt and iUuitmUon. I could not herp 
give all which belonga to it without exceeding reasonable 
limits. Nearly all the views which I have presented were 
the result of my own studies, so far as concerned my original 
acquaintance with them, but I was happy to find that Donny 
and Henry had, in some points, reached the same oonolu^ons 
by independent routes. But I am not aware that any one 
has presented the same analysis of cohesio nor of the mole- 
cular constitution of material surfaces. Especially does the 
derivation of evaporation from molecular mechanics seem to 
me novel and worthy of careful consideration. Donny indi- 
cates essentially dea«ration as a cause of steam-boiler explo- 
sion ; but it is aa an experimental deduction, and not con- 
neoted vrith its mechanical derivation. 

In conclusion, I will present an outline of a most interest>- 
ing illustration of creative design in the earth's co-ordination, 
The explanation of ev^toration which has been given shews 
that for each fluid the formation of vapour lies within certain 
definite limits of temperature, as a result of primary struor 
ture. These limits diB'er greatly in different fluids. Now, 
in framing the earth for habitation, or for the proper life of 
animal and vegetable forms, something equivalent to rain 
was necessary, from the couatant descent of fluids to the 
lowest level. Without some agency to lift the great organic^ 
fluid above its lowest ocean bed, sterility would have been, 
the lot of all which rose above its surface, and terrestrial 
organisms would have been quite impossible. But fluidity 
does not involve evaporation except within certain definite 
limits, special for each liquid. Again, evaporation might 
freely go on, and yet no capacity for condensation exist, ex- 
cept within other limits of temperature, quite unattainable, 
save through special arrangement. Bain, then, with our 
earth and atmosphere, involved a special constitution of the. 
raining fluid, not only so that evaporation at ordinary tem- 
peratures should go on, but so that condensation may again 
take place in the ordinary air. Not only must this qualitative 
arrangement exist, but also a quantitative one ; since the 
quantity of rain best sufficing to the aggregate organic need 
19 exactly a certain definite number of inches per annnm. 
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Now, water is doubtless the only known liqaid which could 
by poasibility answer these definite mechanical conditions ; 
hence we say, tbat there is a peculiarly clear evidence of de- 
sign, first, in making a fluid which could, under our cosmicaL 
conditions, undergo the raining round, and secondly, in its 
being on the esrtb in bo exactly the quantity best meeting 
the a^^egate organic needs. Ether, quicksilver, or any 
other known fluid, could not, in any possible arrangement of 
quantity, supply this primary cosmical necessity. INow, 
when we reflect how many are the instances in which the 
terrestrial elements^ simple and in combination, exist in 
shict adaptation to organic needs, both qualitatively and 
quantitatively, the cumulative evidence of design much ex^ 
ceeds that furnished by a locomotive or a ootton-mill, Kot 
only is organic life framed in strict relation to the earth, but 
the earth is also primarily constituted in strict relation to 
organic life. Let whoever doubts this, study the extremely 
slender a priori chance that a drop of rain of any known 
liqaid should ever fall upon tiie earth, and let him but pic- 
ture the total lack of all land life which must have followed 
any cast of the die other than that really existing. Life 
without fluid circulation is totally inconceivable by the mind 
of man, and exactly to determine the appropriate kind and 
quantity of liquid, as has been done in the real frame 
of nature, was a problem of pure and absolute intellection, 
transcending the grasp of every mind save the all-wiae creat- 
ing Designer. 



■v, Google 



'36 -tor MArtiii Batty'B ,Kc««a*-(!A« iti'Einhihfilo^, 



Mfse^r^hes in Embryology ; a Note eu^plemeniary'io Pitpera 
publi&hedin the PMloeophical Transaciione forlQZ^, 1839, 
«nrf 1840, iAewm^ (Ae Confirmation of the Principal Fa<xt8 
there recorded, and pointing out a Corresponaence be- 
tween , certain Strwstures connected with the Mammifer^ifs 

. Ovum and other Ova. By MARTik Barry, M.'I>:,;T.1ft'S. 

' 'F.B.S.E.* (Communicated by the Author.) , , ' '^ 

'. The following ar* some of the prindpftV faote rtoef defi in 
my Papers on Embryology ! others will be me1itk)»«d fortbe^ 
■on. ■ ■ ' '. ■. ■ ■ ~ ■--■ X ...-i 

1. The spennatozoon peaetrates into t^e itttertor ' tfT^ 
oViim, • ' '"' ■' 

' 2: The germinal vesiole persists beyontUhe period ftftWhi^ 
"it had been supposed to disappear: ' j. ■ 

' S. Clealvage of the yelk, previously noticed in ' BatWiAiiih 
Reptiles, and some Ossecras E%heff,iake8 place' ih flie'iWllft 
of the highest animals — Mammalia. '' ' ]' 

' 4. Thin cleavage of the yelk is efifected by mean's of tfie 
nuclei of cells. ' '" ■ 

5. The nuclei effecting cleavage of the yelk bjtve ttrtfii' orf- 
gin in the germinal spot, which divides and siibditidev td 
furnish them. 

6. The nucleus of the cell neither" remains tinaltered,''1)or 
" is absorbed as useless," after the formation of the ceU-n&enp 
brane; but continues to display properties which sh^w Itib 
be the most ittiportant portion of the cell. " •' 

7. Ova of the Habbit destined to bfl developed, are ih m6dt 
instances discharged trom the ovary iii the course of hine'dr 
ten hours post coUum ; and they are all discharged about %4 
same time. 

Two of these facts, viz., that regarding the period at which 
the ovum of the Babbit is usually expelled from the ovary, 
and the fact that cleavage of the yelk takeB place inthe taanr- 
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miferoas ovnm, — both of which I published in March 1839, — 
received immediate confirmatioD. All the others were denied. 
Yet ^nce then they have all, without exception, been abun- 
i^^trl]^ cqijfirmed-' Some oftheae facts, however; remained uO- 
^cknovrledged for so many years, that the original record of 
(I^em waa forgotten. These have proclaimed themselves 
in ova of sqipe of the lower animals, and observers are pub- 
l)s^iI^; %efa aa quit^ new, though really no more than con- 
firmations of facts firstobseryed in the mammiferoua ovum, and 
recorded in the Philosophical Transactions many years before, 
;' :U^lb».4ihejiflWiod:whep I communioatedtp the B^]^ Society 
jU)ftM«4Bd'Silpies of thot^£«aearchea, entire igaorajQce of thfi 
time post co'itum when the ovum leaves the ovary had so conx- 
^letfdyipl'^vested.t^ei ohtaiaiog of ova from the Ff^lopian 
tube, that nothing was known of the essential part of the 
,loWl^9MW4>^p,oy.^l|a.h,»t^^teea.jta expulsion from that.organ, 
and a comparatively advanced- -COi^itton of it in the uterus. 
-^y^ti^idfl'ffifniipfftiqnof that time the hindrance in ijuestit^n was 
j^;9$iE^; Mi M(^'thp*.m(ide compajatively easy to procure ova 
from the Fallopian tube, in one of the Mammalia at least— 
ti^^ ^fiit)/j.i, . And .v^ry-^oon afterward^ a work by professor 
Bischoff appeared in Germany on the mammiferous ovum, ac- 
bi^W;lf^^ithat Ba^rj seemed to have been right in his an- 
,^^ge^Bt that the time poet cotiumwhen the ovum of the 
Eabbit usually leaves the ovary is about nine or ten hours.* 
-,,^l,^!^f(a^et!ie_time.;n question, was a task requiring a 
jp^,ut t^sX of p^ti^ncCi And attended with difficulties of 09 
j^n^o^pIV kind. . But iji the course of that inquiry I became ac- 
quainted with the fact thftt^there was another period also in 
^e^ejlJBt^nce, ftf , tli^ mammiferous ovum regarding which 
.9pf|^^ .whatever ii84 been ascertained^ — the ppriod interven- 
i^f^jj^l^PfjCii tb^cp'i^tM) ajid the expulsion of the ovum from 
the ovary. I saw changes then taking place in the o;varian 
oyi^ jyi^iqjft.a knoiyled^e of which it is imposslhle^ under- 
Btwv3, ^lfiOi^»?W '■* ^ny.^f, its future^ phases., A,i;id, it is. mainly 
ijpjf^lj^iPraaii^ticed by pxysglf during the inquiry .now referred 

.•.i»L(HiJTh*tds to ftJi-Mfccfc-lVrite from *psrl«thbMmit(J'***" *••«<* 
ia not obttdnable. i . . 
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to in that dark and previously unexplored period, QibA I iJW4 
my observation of nearly all the facta jUBt mentioned; and 
any one of these wonld have repaid the labour. Had Btachoff 
duly examined tbe ovum after the coIttiB and before its ex' 
pulsion from the ovary, for which nine or ten hoars afford 
amjple opportunity, he would have seen it becoming more and 
more prepared for fecundation, might perhaps have met with 
it at the very moment of this change, and would at all events 
have had the opportunity of witnesBing the effects thereof in 
their most incipient Ktagea. He would then have understood 
the ovum better in the Fallopian tube and uterus, and conid 
not have denied tacts which have since established themaelveS 
in ova of some of the lower animals, notwithstanding the ob- 
Souring yelk, and in spite of all the outcry which Blscboff 
raised against my announcememt of them. 

Thus while some laughed at what I maintained regarding 
the germinal spot, they gave drawings shewing that at the very 
same time they had divisions and sub-divisionsof this myste- 
pious body before their eyes ; obscured however, in the ova 
they examined, by a quantity of yelk not present in a solid 
form, in the mammiferous ovum. Hence the importance of 
examining the latter at the early period just mentioned. 
And I now have the satisfaction to see that the illustriouB 
names of Von Baer and Johannes Mailer may be added to 
those who at length find just what I had described as seen in 
the Mammalia, that the germinal spot, dividing, fbraishes the 
nuclei of the cleft yelk-balls. 

The importance of the nucleus of the cell, the part it takes 
in producing secondary deposits, and its divisions for the pro- 
duction of young cells, 1 believe to be now doubted by very 
few of those who have really made adequate inquiry. Yet 
up to the time when these facts concerning the nucleus were 
recorded in the Phihsophical Transactions, no one had ques- 
tioned the views of Schieiden and Schwann, — that after the 
formation of the cell-membrane the nucleus either " remans 
unaltered," or " as a uselesB member is absorbed." Thus 
Schwann, wh^i discussing the question, whether the germinal 
vesicle is a young cell, or the nucleus of the yelk-cell, re- 
marked : " If it be the first, it is very probably the most easen- 
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iJaX fonitdatLoa of the emlvjro ; but if it be tbe aqfdaqB of tUe 
yeUf-cell, its importonca c«afe8 witJ:^ tlie fonnft^AQ of tiia 
yeUc-c^lUftnd according to the amalos^ of most ceU-nuclei it 
i^nst salu^equently l)e either entirely absorbed, or cootinoe 
for a tipie without fonniog any new esseDtial object."* 

My ^bserratioo that the spermato^ooo. penetrates into the 
interioe of the ovum, after having been by some neglected 
and- b; others denied for about a desen years, and even aa 
lately a« in 1852 being ridiculed by Bischoff as " born of the 
imafpnaiiot^" has a,t length been fully confirmed ; and this 
in two^aartem, by int^t"^^^''^ acting quite independently of, and 
unknown to one another, — in animals, moretiver, not far 
fcom the loweit in the scale, my own researches having been 
mode at the other end of the animal kingdom in the highest 
olHB-~Mammalia. One of these confirmations was made in 
this oi>uB.tiy by Dr Nelson, the other in Germany by Du 
Keber. The researcdieB of the former were on ova of an 
^ntOBOon, those of the latter on ova of the fresh-water 
Mussel. Nelson's paper was published in the PMloeopMcal 
Tnmaaetiotu for last year ;! that of Keber has been published 
in a separate form.} It is impossible to read the accounts 
^ven by these observers without feeling the fullest confi- 
denoe in their observations, made and repeated as they evi- 
dently were with ears and patience that leave nothing in 
these respects to be desired. 

' It was found by Nelson, that tlie spermatozoa penetrating 
each ovnm of the Entozoon he examined were in considerable 
number ; but by Keber, that only a single spermatozoon pene- 
trated the ovum of the fresh-water Mussel. Nelson is one 
ef tiiose who now find in animals at the other end of the Ani- 
mal Kingdom what I had shewn in Mammalia, that the ger- 
ming spot, dividing, furnishes the nuclei of the cells out of 

* " MikroBkopischs Untersuchungen iklier di^ UebereinetlmiDnngeii in der 
BtraktDT und dam Wacbsthuiu der Thlere und Pflanzen." Berlin, 1838-9. 
&. 660. 

t " ra« OtprtdaetUn of Ataarw Mifitati. FhiL Truu. ISBS, Fsit ii. 

t "Dt Bptrmatatearum Intraitu in Onla. " Eenlgaberg, 1BS3. (Tb4 obs«i" 
vationg were OQ Unto and Anodonta, aDd made in IBSS.) 
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ii4tik]kisiK8erfthG^awjl^n^7'B3ii'0|Hswal4riiicl)^ M^wiU pn^ 
SeoHij-.bmAe'inii kftliatrctf KeUrflJaoif'! - ' - - < :• - -i-: 
°<[Hebra''derwiribes'tfavip«tetnilBnif6r-th»'SpeFiiiaAcizoini Sate 
ifae iotemoirfif "tikB Armn in i^wto iHid'^«tfriottAt,.ibrdii^.«d 
ipes«Di>eift>rv)«d'b7'dehhbQse0 of its eoht^ JunaihigoBK to Ibe 
Riiorop^eiia' pbiUtB ; and ' ^e' rcfora < to an -obsemition'iit «)¥«: 
df>aeframVflpAi«S'«fHa2otJiiiria-«adwb{f Rvfeafaoi'JabaaocB 
MiiJIer^ tand eoiomwicirtedrby him' to tke Aoa^iB^f>$Beffa 
m.l^O'iod i&^,.oi what ha (i/Lailm) eoabaietrad- aM!'rffnf 
BiuobFeaembliiigthatBiterop^. '^Bteonficeiifouild.'byfKirfMB 
fD>((t>rufoD't^eBta*daos gf a-npevimiteainm into tfae 'Mb^iset^ 
9Taitt, Beem» io coreeapoud to iliat seeu by m^oif to .bave 
fMmwd &tt Ak -naiaa putpoae^ ib -tfaeor^otof the Saj]bH};iti 
tiijjwh '<Mifi* I aftw and'deUpeaited what I bflUeiFe.i^Oibfty* 
^S tiie hta^like extwfflitf of ft sp»iBatoaO<}it on t^o,ptGiiqt 
o£wijU»£itAhj^»UneaBiJeolupwitbLtliat:Ofth6g^rniinftl,^f)>jt, 
^e^th«i- libber Qpr Kelaoe, it ia true, e^w ao^.^vob iamfi^pf> 
^^d,oios» cotipeqtion betweeqthe fecundatiog eflfiin«nt,w4;'^e 
g;^f7Qiii^^P9t- ..:I^r4R I t^inji that this waa eRs^ntial^j^i^^ 
thtvtr iii:tlH|{pv(i tih^j; «xamin«d,.Ui« yelk eDters hagol^ifi^ 
t^fomutttOf^iOf the.newfirgfkBisin} wbtlc.ia the inainiBi^en»i% 
oyum^ (the Bubi«ct of lay ©(MWrvivtiona) it is.tie fet^dfttpjj, 
germinal ,£ippt alone thatfonnsit. Heijoe they didopttrap^' 
t^gf^undatfpgelepttentbeyflndtheyelk. Nelson ^es^i-ibe^l^. 
sfi(>pnatgiE,oa,,a^ pni^eiigfliog.liquefactipn^n the yel)^ th.^.geXT 
ijiifiai^p^funiTshingtheiiujileitoeffectclsayt^ge.ofthM^ti^n 
K^l^i^Biiw th^.E^exwatozoon, or rather i^bat be t^mst^na-, 
cJ^HP.of its.b.e^-like e^rie^iity, to divide, iiito nticleoU i.Q tJie 
jj^jl^., ; lie li^^l^Jiwledgfta his inabiUty.to solve the tjuee^on, in 
^vh^.^relaififi'i tl)e3e nucleoli derived &omthe ^ermatostoo^ 
8Jt^ipd,tQt|t^I^11.ucidBupIei9ftheyf.lk7ba|llsi whicbnuclei — *<>:, 
•^P^IfliSM*vYflS^vy<*p3a£r,Loyen, Johaiu^8MuUer,and(>t^e.re. 
-i7b;ove tb^ir; origm in thegerminal spot,t . Bt|t after reijfipitv^. 
l^ijpg tiie,r^lf s obt£MJied, he conolsdaa from tie ob8ervfl,^ionB| 
of jf^haiipe^ MullerJ aijd his o^vn, tha^t neither the g^rmipaji,. 

* Even Nelson, however, waa not aware of nij having recorded the penetrs- 
tion()i'lh»i^eriiilitato6ii''luto the ovum ae an eatabllsbed fact ■ tbau^'KMMr 
wbH fult^ hwVtt of 'If, and doee mo the jiiMlce tO'quo'te'all tKst Ifitad writtniia 
tllSi'Ai/OTOpWctHJVatiKttffWon £l*a«abje<;S,l)(rthift 19tO»nd I84B.- ■"■!■ 

t Keler, loc. oT , p. 46. J Mjiller'. Archlv, 18B2. ' ^ 
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i^R^ i^dy tlie apmntitoBoaa reall; disappsarSi '^Int-tiiai berth 
eater into the formation id' it>enii(dci-oftlM ne*r<«lFigiuliHm."* 
iAMd fhe feutllf' B^a :, '" Throagfa obaerratieaalnM cor' it: be 
deci3edy':whet&er'tli«'iiuCbEii arismg oab of the spsnnstoKoon 
and tks-geoxi&ial ^iDtnmtetopaa»iBtoiheemlMryeaic«ett«."t 
Thatimnofa'ttnioii i» wfaat tf^Eea pl&oa- in -the nuimmiferous 
flvanr 1 think w»S'ii)iewii ^ I^y.owb^6bservatioIl9 in 1840, 
iritnilifi was lieco^ed' "tbati before tbe elieaxoge io£ th&'yelli 
bcpns, the iiyalins centre ()f the gerBiinal spot hulebuiNin* 
ateljL'beld'by^lie retnukctila, up ton certain time, as nedras 
pdsBiblb'.to UieBiirfbceiof the ovary ; tiiat antvnfice'ia ftn-ncd 
w the- ■** zt>na pellaoida," at tbe part Tvhere tbi» oeotre lies ; 
fltat ad'bne or tiroootnstons I ea/w this eentre «f the genai^ 
AStApfiit, apparently witboat any covering firoih tlie germinal 
^esnie.J atitaaily protmded into tlte orifice in the >< zoira 
pbllBcldb,"' as if to meet the fecundating element ; and tbat 
MbMgaently the germinal dpot passes to thte' centre of the 
g^^Ibal ve^cle; and tbe gerrtiinal vesicle to the centre of 
««"*?fum.' IhlSS^, that tht gerrfiirial vesicle, wBich by dfi- 
feHniiift'te ppeSBnre at Ihe.periphery l3ecame lenticnlar, noW 
ftWteiySi-tlle' Spherical form, and that an orifice i* the "zoOft" 
^ItiCldft" ia iiD longer Been, Such alterations suggeBt the 
pWftaBilfty of some audden and important tihangehSvihg been 
^ectediti the condition of the ovum. The nature of the' al- 
{^Mi6h& is snch' as to induce the belief, that the ovum liaa 
^mSirtotie 'fecntidatioii i the mysterious hyaline centre oruu-- 
cfedliis "tff the germinal spot having received ihe fecundatina^ 
^^tnenli of the seminal fluid, and having thus beBii'lhe point 
df febiindatfon. And farther, from an observation 1 published' 
lit' the same time, it' ia (6 be Inferred that the fecundating 
efe^etit is the pellucid subslance (nucleolus) contftitied In the 
Eea^-llke extremity of the spermatozoon, a diredtiJni6h taking 
place in the maminiferous ovum between this auBatfthce' and 
tie h'yaliiie nncleolus of the germinal spot. I hove already 
a'&ied wfiy 1 think such direct union between the' Spermato- 

■9l<]iMiif*j'l«e. tU., t^S.6 ... ,.t,Ji*ber„it.f,.Bi(„p,lU. : 

.'t I lMye<liK>! reosTdad tiia fact, t|ut ■aorifite.Uimw^lBieB.aMliM ibs tm:' 
responding p»n in «lw» Fdb., PMI. I>(i(u. 1841, Pari iL, p. iOi, PUtei 17 U^ 
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zoon and the germinal spot is not esseptial io ova wbere the 
yelk ?Dt«ra largely into the fonqation of the aew being. In 
the maiuiniferous ovum, the hyaline centre of the germinal 
Bpot^ and tiie hyaline in the head-like extremity of the sper- 
matozoon are both to be considered Ducleoli, a mixing or 
«ombinatioa of which it appears to me yields the Bub8t«jioe 
out of which is formed the new being ; and to this mixiqg I 
af^^«bend is to be attributed the resemblance betweeii the. 
offapriug and both its parents.* 

Kebsr jusdy deprecates thcory.when it is attempted there-, 
with to make up deficiencies left by superfioial ioTesU^tdOD^ 
and gires examples of it in two papers recently published in 
Qermany on this very subject, shewing the conclusions they 
contain to be valueless, annihilated as they are by positive 
qbservatitm. The author of one of those two paper* is Bis- 
ohoff,t that of the other. Kolliker^ 

I fully adhere to what I first published in 1839, and again 
recorded as established and extended by means of higher 
magnifying powers in 1840, that in the mammiferous ovum, 
the mulberry-like body into which the fecundated germinal 
spot has divided, containg a cell larger than the rest — a sort 
of queen-bee in the hire ; and tiiat the embryo arises out of 
Uie nucleus of Uus cell, in the form at first of the ao-called 
" primitive trace," and " chorda dorsalis." 

This origin out c^ the nucleus of a cell (instead of, as had 
been supposed, in the substance of a membrane) explains why 
in the higher animals, the embryo is formed at one point of 
the yelk surface. Farther, I maintain the accuracy of all the 
other " marvellous figures," as Bischoff calls them, given by 
myself of mammiferous ova from the uterus. Before record- 
ing the results referred to in this communication I liad sacri- 
ficed about 150 rabbits, which yielded 181 ova from the uterus, 
230 from the Fallopian tube, and an uncounted number from 
the ovary, — a large proportion of the latter belonging to the 
dark period pioneered in the inquiry above mentioned. And 

* Sea nlso my remarks on thie subject in UtQler'a Archiv for ISCO, Heft vi. 
t " Theorie dec Berrucbtang und iibeF die Rolls wclcbe di« Spermatoidden 
dabei iplelen," In MfUlar'B Archiv, 1S47, 1. 133. 

i *■ BeltrJlgQ iDr Kenntnifs def GeKhledrt«verliHttii«N." 
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I ealinoi triraJn from here repeating that he who, fa v^ 
searches on the mammiferonB ovum, does Bot very minntwly, 
and T^ry patiently, and again and again, examine ova during 
that period, i.e., in tti« ovar^poet eMant, ia qaite incapable 
of nBdentanding them in the steruB or Fallopian tube. 

Another cause of ignorance tiiat recent works by a German 
Itnthor fthew Bttll to exist regarding the mamniifrrouB ovnm 
in the Fallopian tube and uterus, is its perishable nature. 
This inconvenienoe is felt chiefly in examining ova the eSBcn- 
tiftl p«rtof which has left the centre and reached one side ; 
tor thd chances are against that side being directed towards 
the eye. You cannot turn the ovum round and ronnd with" 
dut destroying it, for to a body so delicate it is imporaible, 
even with the finest hair pencil, to apply an equally delicate 
raanipntatien. And supposing you at length find one having 
the essential part directed upwards, a few minutes will not 
sufBce for the examination, of which some figures that have 
been published affbrd ample proof. Some medium is required 
in which the examination may be more perfectly accomplished. 
Thd smallest ova fiK)m tl^ Fallopian tube and uterus it was 
my practice to view imbedded in some of the mucus talien from 
those part«, after I had excluded the air in a manner formerly 
described.* For any bnt the smallest a transparent fluid ia 
required. 1 tried a large number, and all were found unsuit- 
able excepting one. That one was a saturated aqueous solu- 
tion of Kreosote, which I still most particularly recommend 
as a medium in which the ovum may be examined day after 
day, and may be even delineated at the end of several days-t 

. Besides the facts and conclusions already referred to in 
this communication, my papers on Embryology will be found 
t« contain others, among which are the following, viz. ; — 

8. The existence and mode of origin of a vesicle not pre- 
viously described, which I shewed to be common to the ova 
of vertebrated animals, and to constitute the foundation of 
the Graafian follicle, a vesicle which I followed upwards from 

* Fha. Traiu. 1B39, Part 11., pp. 366, 367. 

t Pha. Trmu. 1S39, Fart il., p. 34S, Plata S, fig. 136, ft drawiog taken 
after the ovum h«d lain In KreuwtB wat*r for three tl»ji. 

-v.Googlc 
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, 0. fhs^existen.^ft ^i ippdp of origin of bM^.^speguUtipy 
^eTrioyeine^ts ^f tbe. m^top^iferpus pywfo, Id tli'e Qtarfi.&Q!! 
r^pderjugl^^ual its ejtpijflion from tifitorgan ; .Ty]l^*iK^'*ft'Jl' 
Xfierfq^i,fiii^.retinqc^la,. . .'...:,.■.,..., ^.u ^ ,:;_ 
, .p. Ttiefi^istenoeof yesiclee.wwlertltS'ovicouB.niembfi^^* 
,c^ ^0 .yt^r^s io; the Babbi^, conteiDJng a. ipiilbepry-Jilfe,]?!)^ 
ooe of[Whiclj,I Jjfl^ ?een i^volying on it«,axi3. , , .,,.^ 
, , In, rftbbi^s, of wbieb be sacri$ce4 abopt tj^irty i|i,Jw*l :l^- 
p^(^eB,]K^bei:j»et\yitb,Teeiclf^8, in large puiober. ea(ih_of 
ivbicb (;flpmnq4 a reyolying mnlber?y-like body, revolving by 
n^^np flf cUi^; apd be found tbepo^t;ioii:OftheBe.ve.Bii;ieS(t^ 
be moat frequently BQmewbere in. tie 9avity of thp atb^,i;nf^ 
I^^ aatisfactorily shews such yeHiclea ti0 b&ye been pxpelle^ 
fiipmtbe ovary, and mentiona facts that indwe^e^ bW to, bfir 
Jieye tbeat tci.bp ova., , , , ., ,, 

I have ^o doubt ,thM this iiide&tigable observer .j^.qj^i^ 
rigl^t in Bpnsideping tb* '^^''^^ipg fe^'fe ip BUCjti |VeftiBlpSj^o,,bp 
tiie essential part of an unfecoydated ovum.* Therfl.i| ^o,'^ 
point, boyyever, on which I am, compelled ^ diffei'.froiji bina 
in his conclusions, without for a moment questioning the accu- 
p^y qf ,apy;.,of .his o^eryatipps.,- H*..ip, eviijejitly ope w|io^ 
desiripg only to afriv§ at truth, will not fjeel hurt by the sug- 
gestion I am about to ofier. So far from Ibis, i^de^d, his 
work aire^y mentioned coniains a speciaj invitation oni^bc^ 
^ubi<fct^^ ^\^^ , .,,,., ,■ . „.',...... 

I 36 iiotWieve the membrane^ of the vesicles in question 
to oe the yitellary membrane (" zona pellucida",) ; and for 
the following reasons. 

^ In some 9f the ll^ammivlia it is so common to meet W^ 
6ya tbat Tiave escaped from the ovary during the rut withpiiif 
fecundation, ^at with others I believ^ this to take place 
generally in .the class. Siich un impregnated ov^ boweyer, 
riiave usually Ibund to be accompanied hy their omsdca ; 
wliich also I have no doubt takes place generally in this class 

*Itwas«rroaeousl; aUted lQ»«bilrt notice ^hlcti appeared iii theWt num- 
ber of thi* Journal, tbat Keb«r tiMl con^tlered the veiicl«» In quwUon to Im 

fttwndatid mC' ' • ..:'.. ■:■■■■- 
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the ovary seems to be the disappearance by liqnefac'tktti'df 
^B^^*^'irona peHhcJaa';"" VhieH is not Borprialng, foii''it arises 
^liVBiere fl(li^d;tan'd&6em3nevei' toreath mbre'tfian'Ii'g^lii- 
"^^MyiirfVirtlfilstence■ fctfie'Ovat-y.- In' the RaWiit.'Sfteii'the M- 
BOiCS thus expelled with their unimpregnated '6v& dd tibt'pa^ 
Mtf'itife' (saVity of thel Abdomen, bill 'fenter tli^' aterda, 'Hiey 
"beftiiine' Ctfiinectaa'tberewifti* by HboaVesseli, and'Seetii "to 
exist for a while therein as parasites'. ' The ihnlberfy-like're- 
Vol^Wg'body' tiieybtihtain, no doubt consists of the groiip of 
ilferiil^Btisfeh' from iriielel into 'which the fee*nfiiikl'^pot tKvMiia 
&Tid 'sUbdMdeB' ; 'w&fcH divisions and SiibdlVikionS,' tberefilrd, 
1 beK^'fe to talce place %itliont fei^uiid^tioh: Bilt Wbeti thlg 
tikppeii'S) the}/ do not lecid to the formation of a celt larger 
iJidin ihe rest, which I have compared to a queefi-bee hi the 
MVe,' Tb6 tspithelium '^Tth vibratJtig cilia Seeifby Keber on 
the inner surface of the menibrane of th^se vesicles, appears 
fei'iiie'tb have 'been what Von Baer denominated the mera- 
&^^a'^''^i'ati'ul6sa'; eiioh granule having -become aiiCipitii^- 
fiA' c'ell; ' i%a membrane of the veiiiclea iii <^ition,'ihere- 
fore, lined by such an epithelium, I believe to be ihdi of'tii^ 
ovisac. 

'From th^ae t^emarUs it will be seen (hat, thongh not taking 
t^e same view as Keber on one point, I believe thatphyst- 
ol^gist to have shewn that the mulberry-like body descnbcd 
oy myself in iJhe'Pkitoaophical Transacttone for 1839, as re- 
Tolying on its axis, was the essential part of an unfecunijateci 
niammifero'us ovum. That observation of niine was quite 
incidental, but I have the satisfaction to know f'roin Bischoff'a 
own r,eitiark3 that it was that observation tbait led him to 
bot /or a revolving body in the ovum of the Majnmalia,^ 
and'.which he was so fortunate in one instance ,a3 to find. It 
was tiie fibrous membrane,— the layer of grannies on its inner 
Surface,— the connection by Hood vessels witji ttje uterus,—^ 

. * See a drawing I gave of snoh sn ovisac from the Inf undibulnm in the Hog. 
J^7.,IVafK..1839. Part ii, FUte 5, fig. IQS, S.^nd/. , , „ ,, , 

,t J'W(..IV<™..l83a' ' Patt.li., Pl»te8, flg.70./,,,, , , ', , „', , ,.,,,,, 

t Swapaporof his In Muller'sArcbiv for the following yew, 18*0., , ,. 
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and the absence of anjtiuDg Uke % " zona poilocida,"^— that 
made me beutaic to coniidar tfae molbarry-like revolTmg body 
M the eBBHitial part of an OTum ; for, as regarded that mul- 
berry-like body, I stated the resemblance it bore -to an ovum 
to be perfaot There certainly were not wanting indocementa 
that would hare niade it very agreeable to one who bad ahsvm 
that chawtge of the yelh takes place in the ovum of the Mam- 
malia,* ooald he have extended from the omm of some of the 
lower animals to that of the highest class, the remarkable 
phenomenon of rotatwm also. But I contented myself with 
the remark : ^' It remains to be discovered whether ihe mol- 
berry-like structure with its germ in the ovum of Mammalia 
alBo pcrforais rotatory motions."t 

Among the objections anticipated by Keber as likely to be 
raised by others against his view, that these Tesiclea are ova, 
is the fact tbai their membrane is fibrous,— a fibrous stmotare 
never baring been discovered in the " zona pellucida." Now 
thisobjectionlbave just met by my statement that ttie mem- 
brane in question is not the "zona pellucida," but tbe-ovisao. 
For there can be no doubt that a multitude of particles I 
figured as dividing and subdividing to enter into the fomation 
of the ovisac (before the existence of what could be denomi- 
nated Tuembrane), and leaving remarkable centres whiob also 
I delineated, were the elements of fibre. | 

Another objection that might be raised against Keber'g 
view bas reference to sue ; an objection fully provided for by 
my idea that the vesicle in qnestion is not the vitellary mem- 
brane but the ovisac. 

JCeber observed, that in the membrane of one of the vesicles 
containing a revolving body there had been formed an orifice; 
and this by an arrangement of the fibres too reguW to admit 
of the supposition that the orifice was aotndental. I^is ori- 
fice I believe to exist before the expulsion of the ovum from 
the ovary; on opinion founded on the following observatioo 



« Phtt. Tram. 1839, Pinto 6. t Phil. IVant. 1639, p. 3B7. 

X Sea eipecIaUj in fb« fMI. Tram, for ISll, Plite 2S, flgi. 164 to 178, 
And Bee a paper of mine Id IbU Jtrainal for October 18E3, " On Aolnwl and 
V^tabtaBlbri." 



.;, Google 



■Bf MftFiia Barry's Sa^Mrchet in Embryohgy. 47 

aloi^ witii otiben ; Tiz,tliat "wheatiiediaoIurgeoftfaeoTani 
from tbe amey is very near, that pfwtion of the OmM^as, veu- 
cle directed ontirKrds iti seen to hare been removed."* After 
rcoording which, I gave a drawing of a Graafian vesicle about 
to discfafo^e. ite ovum, tiiat Graafian veaiole having been ou^- 
fally^Eueoted ont of tbe ovarinm, and fio p]aced.tfaat tbe com. 
preBSor might act upon it laterally, when an appearance was 
.obtained which I cannot help believing to have presented the 
orifice in queBtion.'f' And I have no donbt that in the Mam- 
ntalia this orifice ia intended as well for the admission of the 
fecundating element, as also for the expulsion irora tiie vesi- 
cle in qucHtion (ovisac), while in the ovaxy, of the fecundated 
x>vum.| For my observations ahew that fecundation of the 
nutnuniferous ovum taJ^es place in the ovary.g 

And here I am reminded, not only that the ovisac at ito 
origin, like other prirauy cells according to my observations, 
is always elliptical and not round, but that as its size advances 
(dnmng which it beeomes more spherical) it is often met with 
somewhat tapered at one end ; which end te often found to he 
thepoeition of the min.'ute ovvm.^ Now as possibly ihe ori- 
fice in queetion may he intimated at an early period,- and before 
tiie ovisac bettomea covered with bloodvessels to produce a 
jQraafian follicle, I recommend inquirers to seek for it chiefly 
st the smaller end, which they will no doubt find directed 
towards the Bur&ce of the ovary. 

I have just shewn that in Mammalia, when unfecundated 
ova leave, the ovary, the ovisac usually escapes with them. 
It is deserving of notice that in this class of animals the 
leaving of the ovary by fecundated ova seems to be always 

* " KesearchM In Bmbiyologj, Second Series." PIUl. Trant., 1839, p. 317. 
t Phil. Tram., 1839, Plate 6, flg. 96. 

X See a drawing I gave of the ovisac with its oiifice after the expulsion of 
the ovum. PMl. Trant., 1839, Plate 6, flg. 98. 

S It must cot be Inferred that m7 observations of Spermatoioa in the interior 
of ova met lufeA in the Fallopian tube, made me auppOM fecundation of Bucb ova 
to have t«ken place after tbeir expnljion from tbe ovary. X 

n " HeMWches in Embryolog;, First Series." Fhit. 3Van>., 1838, Plate 8, 
fig 7* ft. 
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the o^jftfts »pp^«f 8,ti},i^spa[i|ft«itbfirwmi t^.oyv(in,orafitw,.i|(t 

Thifi )in9g(i.me ti),£OiicluAi«ni,.«bioh,I r^u^.ito,gjf^t as 

pejfh&pfi |ufficiwilb,:to .ffi^ly.. unalpgieB }m£ iww^tferiyr 

FhysiologisU in TAtT^ Tu. E— : • . ,j -. .i ' ^^i '^ .: ■ 

1. That.itv.tbe MannnaJU -Uie .t^wcI^ I d«(AitiMr»illtbe 
foundfttipo of the GpsAfiuiii ft41ip!lfi,i«^'.teinBed'tb'4'iM:isat% 
does not remain peu-manently in ii\» ovarii, but is «]tp«Ued 
and abaorbfid.J ■..■-..„;■■ -..i 

2. That in Uio JBird the ovaBa,'H'b«a' escaping &om th* 
ovary, is accompanied by fcbe> corre^Mudiag v«6Mile,-^t)ie ovi* 
SAC, and that ^Aa ovisao ibeeau^A (i«,«A«2^->»an>&^atie.4^ (i< 
Bird's egg ; iheSird'a " e^.",a« we leftU it, beiag.ihnH a 
shelled ovisac, and tlie contained " yelk," as is known, be- 
ing the true OTum. 

3. That the expelled and lost avisae in the iMamntalia 
therefore corresponds, to.tbo sheU-membranfl in theBircl.- -.ai 

4. That after the formation of the orum, ,the, alhumtBooB 
coateata of the ovisac in the Mammalia c«iWAB{>i9aditO'ibe aW 
buman in the Bird's " ej!g." •'.':. 

5. That iqy retinacula in theMamwaUaafter aU.^l%di'th«c^ 
analogue in the chalazEe of the Bird ; and ibatbotti bavfttibeBi, 
origin in the graoulftr con^tentB of tiiei ovisac, wbScb, nt.ian 
early period, a^e in appeairance just tJia same »i: both. .. ■ ■ ■,: 

6. That the sheU-membrane of ihe Btrd^ *F egg^' is ^ua- 
a primary cell. . , , i [,. . ; . 

(We next come to the " sona pelhiCida" io ttiaornm of 
Mammalia, known to correspond to th« vitellary nkeftbrane- 



* In ii» QU)liit this fl^oMan ot the ovIbwimdii td taks (il«i)e td i|kM« br 
four d»grs »Rm tbe fecundated avaiiitiMa8Mp«d.. la tfaa 8heci>,aud SoatDot ; 
boiooq; for it iippearB to me (« l^va been ttila yciicle (mjoy^t^H^t.Pc 
PDcbela refers to In thege aniioBlii, u remaining in (lie' incipient corpui baetin , 
eigfit daja and more afier Hie' eipulsioii of the ovum from Uie orary. — {WiiQer'a" 
AmBIv. 183S, Haft 11., I. 203.) 

t Tbe ovigac escapea freedfrom Its vascular covering; the latter alone enter- 
ing Into the formation of tlie corpui iuMum. " Kesearchea in Emlirjology, 
Second Seriei." Phil. TVon. , 1839, % 261, Plate B, flg, 68. 

% AmA, tJNreflo>re,'U<I fonDMl^ shetfed, «an take no part In the fonaaVioD 
of the toTpm foMun. 
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'■■■ Ifthe^toalogles JidW pMaWa out beftdfaKtear»i!iey will of 
SMtrie Wfona^b:pipM&i\^i itiot^ orTeBs/ to fli^ bfA 6T ftHie'i 
animals, as Trell as to the ovum of tbe Bird. ' "' ~ ' v ^ 
- ThoytwiH^lUa* aerVie to 'expIWii the" Oecisionat t"'**ehc^in 
tfaeiBird'aj " egg" bf mere t!laTi^o(i«'T#?k'((!yTiiiri) ;- obvibiiSly 
iw£i«4b)e4o>t(tb tame cttoee 'as 'th^(t'6 'be 'presently ni«n-- 
iioned) sometimes prodacing in Mammalia several ova in On^ 
fliibafiaiii ft>ni<alft Foirltttost b^te^eiilwrfed.iliefounda- 
iien «f 'tbs Oiiiafikn follide'i'R MammatifLis th^ ovfs&c-, and' 
the ovisad J have just-stated my belief to become Uie sheU- 
menibfaMa^o^tHe Bii^'B '" fegg/'t 

(The existence of my retinacula is actually 6Ubng'^d' 
fiiiit»41i»i^i8^off has ^denied; I (nust confess iliat tUs ap- 
pears id mi 'td'iAply investigation' sO' Bilp'etficr&l, that I da 
Bot'ttOiumr at'deniAt'intUe Mme cfuirter of faetS i^qtiiritag 
f(Uimbreipi<«fE^nd'reseai^-. ''^oP ih!rtaWee,'tbe'p^etralSon' 
of the Spermatozoon into tie ovum, my observatioti ofwTiidb; 
-iiitU«i%ll tirt fa*b w*a Stat*a't& Hai« been' dehiorfstl-ftted'to 
an><IW©n*Bd other mshof emiiietace.— Bfachoff-ridiciil^das' 
Mborn of ttKt'imtigia&tioti/' ' Thosewho, front' euch denial,' 
have been Iwiio doubt the ekistence of thb retii^cifla, may" 
he;ioinnnt*|d'>itf It^'Wlibout 'th» ^fonftlfe even of tuning's 
Graafian follicle, by simply examining the laitefiil tH^'Rab-' 
bk,-iiritia5»et6er in ithe Fen-Bt (^i«fe?(»\F'wro);'fMcnthe ex. 
t«n0F'o<tiie«viU'y''ffitba'£jobd'piCH3t(«tleFiaO' ' '' ' 

.J (»An«t rc^aia: fironk-ttgwR Teferrhig'tO'tbe egg'4ike foi'aj, 
feipeMn* fe*-oBe ejwi (tfiis endoften fbund to be the position ' 
of'ihb'bvtiih)', among ;iiy figures of the ovarian ovisac, whicK 

Bach an early appearance of that taper«l-.foi;m m^gevtethe/- 

• Krt. IVant.,183S-,Phito.6,flgl'E5i .^ ■■ • >. ' ' '" ' - ■' ' 

J.,fc!Ltt«iOi«I»i»«.f'Wl«eWly»«P»'«^ >niln«4.rt»dj*or^8rra.l«['one 

Gnafiaa follicle ; aoil in the Ferret, such iniUnces of plop»S^ We at^mon ' 

firequent. 
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thoughi, that the shape characteriatic of Hm Bird's " egg" is 
first intimated tbere — in the ovary. And if bo, the shape in 
question is after all not peealiar to the " egg" of the Bird ; for 
it happens that the ovarian ovisacs to figures of which I am 
now referring, were seen in one of the Mammalia.* 

From the observations of Von Baer and B, "Wagner, in 
invertebrated animals, and my own in two classes of the 
Vertebrata, I concluded, in 1838, that the germinal vesicle 
and it« contents constitute, throughout the animal kingdom, 
the most primitive portion of the ovnm.t Subsequent re< 
search in the Bird enabled me to record this as an established 
fact.^ And as the positions to be assigned to the several 
parts of the ovum, in the language of " cells" have not yet 
been satisfactorily determined, I will here, in that language, 
state my own recorded observations. 

There first exists a pellucid particle, which becomes an 
elliptical " cytoblast." Out of the nucleolus of this " cyto- 
blast" there arise the germinal vesicle and its contents ; and 
then the outer part of the " cytoblast" forma the membrane 
of a coll, — my ovisac. To this cell the germinal vesicle is 
related* as the hollow nucleus to a ganglion globule. Out of 
the granular contents of the cell now mentioned is formed, 
first, a portion of the yelk around the germinal vesicle, and 
then, around the incipient yelk, the vitellary membrane — 
the " zona pellucida" of Mammalia — which arises in a semi- 
fluid form. 

The occasional presence of two or more ova in a single 
ovisac, is to be explained as follows. It sometimes happens 
that before the formation of the membrane of the ovitac, the 
nucleolus of the " cytoblast " has divided into two or more 
parts, each of which becomes a germinal vesicle ; and then 
the membrane of the ovisac, subsequently formed, is made to 
include the whole of these, — and we have in one ovisac two 

* The Dog. Pka. Tram., 1838, Part ii.,.Plata 8, fig. 7*, *. 
t " UoiearGhea in Bmbrjology," First Serie*. PkS. IV«n»., 18Sa, P»rt il., 
i 63. 

t J4i(. Tram., 18*1 ; Part H., Plate 26, figs. 166 to 1T3. 
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or more ova.* For out of the contents o? the ovisac a yelk 
arises aronnd each germinal vesicle, and then a vitellary 
membrane ("zona pellacida") aronnd each yelh. Thta, as 
already said, explains the presence occasion^ly, not only of 
several ova in a Graafian follicle, but also of more than one 
" yelk " (ovum) in the Bird's " egg." 

NoteB on the Life of the celebrated Dominigue'Fran^ois-Jean 
Arago, Perpetual Secretary of (ke Academy of Sciences, 
Member of the Board of Longitude, and Grand Opcer of 
the Legion of Honour, Sfe- §fc.\ 

The death of Dominkice-Frahcois-Jbah Arago has cast 
a gloom over the city ; and the announcement of this melan- 
choly result, which we deplore and record with sadness, was 
received with a heavy, heartfelt i-egret by his fellow- citizens. 
The last of one of the bright omsments of the true old school 
of science is now no more. The philosopher, the man of 
of science, the friend of truth, the judicious and wise coun- 
sellor, has left this earth full of years and full of honours, 
having devoted a life of fifty years with a steady determina- 
tion to improve his country, and to advance his* fellow- 
creatures. Never during this long period has he allowed his 
activity to be interrupted, nor has he ever flagged or even re- 
coiled from anything that remained to be done. The lofty aim 
of the departed philosopher was ever to unfold the wonder of 
Divine skill, and to develop the laws of Divine government. 
His immortal writings will shed a light on the paths of science, 
as long as the world is governed by the same laws. 

It is our office to give " honour due" to all such manifes- 
tations of intelligence ; and whilst endeavouring to shew the 
extent to which the mental powers of M. Arago were effec- 

* An faiitaiioe of thti, met with in the ov&ry of tt Bird, nhcwlag two young 
germiiul vesicles kbont to be incladed in the sune orii&e (uid thiu to explain 
tbe preeeoce of two " jrelks " in the Bird's "egg.") will be found in the PUL 
n«M. for 1841, Part ii., Plata i^B, fig. 166, in the ODly bodj in this figure 
not marked by & letter. 

t From Uie Athmaum, QuorHr^ fieviev, CbflunoMffaftt Newipaper of OImu 
gow, and Compui Jtewfai. 
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tive iagaioing for mankiod aew tJrutbs from Natw^'frr-ws 
have also to examine tbe degree in which Buoh a, mii^ fia hi,* 
was influential, by uiggesttoa and bj example, in .ele,vati(ig 
the spirit of hifi age. 

The long aeries of sufferings which brought M. Ai!ag9 to 
the grave, at a not very advanced age, commenced, jijf ^}v^r 
betes, not very intense, but which rapidly exbausted his 
strength. The diabetes gave way to another malady, which 
continued slowly the lamentable work of decomposition and 
destruction, and which was terminated by dropsy m the 
chest, with sufTusion and suffocation, swelling of the extre- 
mities, &c. Everything announced an early death ; bult it 
was hoped that the efforts of science, and the devoted and 
tender care of an afflicted family, would prolong his prepioi^s 
existence some days longer. The illustrious patient ro^ os 
Sunday, 2(1 October, afternoon, and dressed himself. He wept 
to bed again at five o'clock, and took a slight repast. . 3901$ 
minutes after, he asked to be raised a little, and to be place^ 
in the middle of his bed; then all at.pnce he crjed,, ff e^&ing 
bis breast> " I am suffocating! lam suffocated!" . His at- 
tendants hastened to him, and proceeded to light a laiDp thq 
better te ascertain his state ; but before this could be done 
the death-rattle was beard, and in less than five minutes 
after rran9ois Arago was dead. The great man has now 
drawn his last breath. The stillness of death surrounds himj 
accompanied with deep silence and pensive sorrow, sweetly 
mingled with the full assurance of hope. The close of such 
a. life is full of solemn and soul-subduing tenderness. The 
living soul has gone — it has gone to the sweets of eternity — ■ 
the eternal home of his God and his Saviour. His death ig 
an act of his Maker, designed for the good both of the living 
and dead. 

During all his malady his lofty intelligence was not ob- 
scured for an instant. Scarcely three weeks a^, he was 
labouring at a now edition of his celebrated work on Thunder; 
he recalled what be had read, dictated precious additions, 
. caused difficult researches to be made, &c. ; and he asked Af . 
Babinet to prepare for him a table of the best determined 
numbers of the length of undulations, in order that Jie mig^t 
complete an important paper on Light ; he corrected the 
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proofs ofMfe Bibgraphixjal Notice of Mbnge ; he terminated 
!lHi "Kotice 6n Hdnets, &c. ; he discussed witt perfect Inci- 
'^\tf\ lie titddeprofoiiticl remarks, Ac. The pain of his malady 
affected him a good deal Wss ; every week there was a vio- 
Jint^orfflict betireen his conscience — delicate to excess — and 
his physical weakness, the energetic refusals of physicians, 
and tbe pressing solicitations of his family ; more than once 
it was impossible to restrain him, and he was seen almost 
dying endeaTOuiing to examine a voluminous correspondence, 
as if he wished to yield the last sigh at the post of duty. 

¥he fnneral of M. Arago took place with much pomp. The 
rcDiuns of the deceased were transrerred to a ckapelle ar- 
dente, under the principal gate of the ObserYatoire, where 
,hiB friends were permitted to sprinkle holy water over them. 
In (he itaeantime a brigade of infantry, under the command of 
General Benaiilt, drew up at both sides of the avenue of the 
Lureaihourg, where they were shortly joined by 20O men 
of Che ISth battalion of the National Guard. The rain, which 
had set in early in the morning, fell without ceasing, which, 
however, did not prevent thousands iFrom assembling on the 
avenue and in the streets through which the cortfige was to 
pass. At noon the procession began to move. It was opened 
by two companies of the 6th regiment of infantry, the band 
playing a solemii dirge ; next rode the General, accompanied 
by his staff, and an escdrt of horse chaaseurs, attired in their 
ne^ uniform, green and black, with woollen bonnets, which 
gkke tliem the appearance of Oossacks. Then came two 
otbei* companies of infantry, the detachment of National 
Guards, two mourning coaches, containing the clergy of St 
Jacques dn Haut Pas, a modest hearse drawn by two horses, 
and followed by M. Emmanuel Arago, the son of the de- 
c^a»^' other members of hie family, his numerous friends, 
the mebibers of the Acad^ie des Sctences,.ofwhichM. Arago 
was perpetual secretary, and a crowd of his political adhe- 
rentfl, among whotn were M. Gamier Pag^s, his colleague of 
the Provisional Goverament in 1848 ; M. Pagnerre, one of 
ita aecretaries ; H. Bostide, Minister of Foreign ABaira in 
tint Executive CFoventment under General Cavaignac ; M. 
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Guinftrd, Colonel of the PariBian Artillery, wfao, liaviog joined 
M. Ledni-Rollin in the demooBtration of the ConBerratoir* 
deB Arts des M^in«, on the 13th of June 1849, was Bcn* 
tenced to baoiahmeiit, but was subseqiieiitiy pardoned by the 
Emperor ; MesBieura de LaBterie, Jales Favre, Flaodin, 
Lfaerbette, and other memben of the late Legislatire Aaeem- 
bly. Two Imperial Btate-carriageB came next, in which were 
Boated MarBhal Ytullant, Grand Marshal of the Palace, and 
M. DucoB, Minister of Marine, who directs ad interim the 
department of Public Instruction in the absence of M. For- 
toul. Two battalionB of infantry closed the march. The 
cortege descended the avenue of the Luxembom^, paadng 
close to the spot where Marshal Ney was shot, and proceeds 
ed to the Rues de I'Est, Val de Grace, and St Jacques, to the 
church of St Jacques du Haut Fas. The edifice being small, 
very few except the family and immediate friends of the de- 
ceased could be present at the religious service, which was 
performed by the parish priest, assisted by a numeroos botjy 
of the clergy. . At one o'clock the cort^e resumed its march, 
in the same order, for the cemetery of F^re-la-Ohaise, passing 
tiirough the Rues St .Jacques and Soufflot, the square of the 
Pantheon, the Rues Clevis, FosseB, St Victor, and 8t Bernard, 
the Quay St Bernard, the Bridge of Austerlitz, ttie Place 
Mazas, the Boulevard Contrescarpe, the Place de la BaBtille, 
and the Rue de la Rouquette. It was said that this morning 
when the Moniteur announced that the Government intended 
to honour the memory of the illustrious deceased, the chiefii 
of the Democratic party met, and resolved to recommend 
their friends not to appear at the funeral. Either their orders 
did not reach in time or were disobeyed, for the greatest 
number of thoBe who formed the cortege belonged to that 
party, with whom M. Arago did not sympathise, and who 
were in arms against him in June 1848. They awaited the 
arrival of the procession in wine-shops and cofiee-hoaaes 
along the line of march, and joined it as it passed- 

M. Ranal, a former pupil of the Polytechnic School, and 
one of the young race of philoBophers in whom Arago had 
taken a lively interest, pronounced over the tomb of his mas- 
ter the following brief but touching enloginm : — 

" UluBtrions Master — Much-loved Master— Noble Citizen 
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— 'It M a dntjr, aodattbeMune limeaveiysadhonoar, for me 
to ezpr«M a sentiment wbioh now fills eTery heart. Thy con- 
i^ast' Bolioitude for the progress of human knowledge has 
always induced thee to take the young by the hand, and to 
inspire them with thy passion for science- On the eve of t^y 
death, the last wtaxl which iboa spoke to us was, ' Work ; 
work diligently.' 

*' This anblime lesson will remaia engraven on the heart 
of every young philoaopher. They will feel compelled to fol- 
low the path wtuch thy genius has opened. In falling asleep 
iato immortality, thou hast desired to teach them that work 
is the only means of doing service to their country and hu- 
manity. Thanks on their behalf. Adieu, in the name of 
youth— in the name of its admiration of thee— of its love 
im tiiy memory — I tell it thee— you may count upon it. 
Adieu 1" 

M. Arago was born in the village of Estsger, nearPerpig- 
nim, in the Pyrenees, on the 26th of February 1786, and he 
died at the Observatory in Paris on Sunday the 2d of Octo- 
ber ; ctMisequently he was in the 68tb year of his age. Gifted 
by nature with powers of a higher order tiian those which 
are usually bestowed on man, he possessed or acquired 
liabits of industry which enabled bim to develop them in all 
ttieir fulness. Like the majority of really great men, he was 
the wchitect of his own fortune. He owed little to fortuitous 
circumstances ; and, indeed, achieved much when serious ob- 
stacles were put in his path. Suffering no difficulty to bear 
Wra back, he rose always superior to misfortune ; and, with 
great honesty of purpose and indomitable independence, he 
laboured towards the end which be had in view. From his 
boyhood this appears to have been bia character. When a 
youth in the College of Perpignan, bis ambition was excited 
by the appearance of, and the respect paid to, an engineer en 
ehef. He learned that this honour might be obtained by 
means of the Polytechnic School, and that a searching exa- 
mination in mathematics must be gone through to ensure his 
admission to that institution. Francois Arago then seriously 
commenced mathematical studies, and in 1804 he entered the 
school in question with the highest honours. C^x^qIc 



.the , J^rd flf Lop^tBiJa j; and almoat ipipitdiately 9^etmjHt^, 
-laip ^qvireifieQte }iaTiqgAU3«ciedtlieatbenti<»>nf M.M«l^, 
^e mRarecoBiiuended;a» ttefitii»g*0BiM*nt to M- Biet for 
.i^ndertokipg the mcftaujcement of 4bi ars 'of th« anecid)^ Jn 
Spiiin. T4(is Bci«»tifiQ Ifcbenr wa» cwasideTftbly adsluiced in 
,11807, wfcen Biot returned to Paris, leaning A»go ia cbMJge 
:9fihe ijDaporta^t work. - " 

Id the ejKcatioi) of tiiie a«duo«a wesk, MM- Biotwid Arago 
. 'weo's Btatf oned on ttie Buminit of Mount G^teo; one of the 
highest (^ the Calalonian brancb of the JSawtem pTveoeefi, 
,whi)e ^M. Cha^ and Rodriguez .ejitAblislied t^ediselittss «n 
Jtfoiiqt Qavpecey in Ivioa, one of the Bal«aria Isliudis;' In 
this cold aad desoltite poaitioa the Mtronomeroremwoad^for 
several, months, keeping up a conatast communicatitm fBith 
^acb othf!^ by mr ans of £re signalit, lighted op at particular 
.intervals. ,^ere th9y were expofediO'vanious kinds-oC pa- 
vation^ and particularly to tjie fieree blasts whK'b ssE«ep 
over these lofty wUtades. The huts in which tiiey dwelt 
.vrere freijuently blown down, and their lives endangered. 
But these calamities were nothing compared with the -dan- 
gers to which they were exposed from the ignorance of the 
people, . Before Arago had finished his work, his. colleague, 
M. Biot, had returned to Paris, and war had bpoken out be- 
.tween France and. Spain. The fires which biased at the 
. signal-stations were regarded by the ignorant mountahieers 
as telegraphic despatches informing the invading army of the 
jnoveraentB of the patriots. Arago was therefore denounced 
as a spy, and it required all the conrage and skill wbtdi he 
Ppssessed to escape the dangers to which he was ^us ex- . 
posed. Born near the Spanish frontiers, he spoke tbe sftioe 
dialect which prevails round Mount GaJatzo, and, disguised 
in the mantle and red cap of a Catalonian mountaineer, he 
cfTected his escape to Majorca, where he found shelter, aloag 
with his papers an,d instruments, in the fortress of. Bedver. 
After completing in this retirement his geodesical calcula- 
tions, he obtained liberty, on the condition of proceeding to 
■■ Algiers, which he did by the first opportunity- . On hjis pas- 
•»ge from Algiers to Marseilles, in an Algerine frigate, pro- 



ir0t«* on- (*e Xf^ ofAragi}. «? 

AiMd^lMF-Mai't^Ut^ Pr«n«fa-cofrfl6t;tHe «fal^,'^ht^ iti sight 
of Ihe Fpenoli' cftiWt, waa ciptnred lay a Bpanrf*' pmateer. 
-AMgo WSB carried a-pt^srmbt to Oatatortia, coittfiiie'J fc iha 
fortrfesB.'ofRosaft/alid ofWrwaydssent to the hultoi at Pa- 
lAnloft. Indicant attbe irtbttlt oflfemd to his flag, th« Dey of 
<A)^eT« d«inaiided atid (Atatned from' the Sp&atsh Govem- 
taMit'tira liberation- of Arago, and th!e"whoie of the cfew. 
Anxiona ta return to his country, Arago again set sail for 
Marseilles, but, when about to enter the harbour, a violent 
•homcane 'droTfl the veasetto sea, nnd cast it on the reeky 
-B^ore nt Ssrdiofa, then at war with Algiers. Being thus 
'pr«VG«it«d froto landmg, the ressel ■ in a shattered condition 
readied Bougia, on the coast of Arrit^a, aboift three days' 
-journey from' Aigters. Assuming the costume of a Bedouin 
■•And)j;»nd' pvoWoted by a marabout, Arago, travelling on 
'foat,'rea^ed Algiers in safety. Unfortunately, however, fer 
' our distlngniBhed philosopher, the formei- Dey, who had res- 
'Onedhim from the hulks at Falamos, had fallen a victim in 
an insurreotioft, and was sueceeded by a man of brutal cha- 
'racter, who refused to permit Arago to return to France. 
-^e JVench consul, however, succeeded 'in obtaining his re- 
lease^ and Arago was safely ladded at Marseilles, in the 
TEODth t^ Atigost 1809, the veseel in which he had embarked 
kaving nanrowly «sc^ed from an English cruiser, which had 
'given it c^aae. 

UpcHi thedeafh of the celebrated astronomer Lalande, !n 
1809, -Arago, though only twenty-three years of age, was, in 
oppoait4on to the standing rules of the Academy of Sciences, 
q>polnted to the vacant place in the section of Adtt^nomy ; 
atoA, after a few yeurs, he entered upon that brilliant career 
of discovery which has immortalieed his own name, and 
added to the glory of his country. Although Arago, when a 
pupil at the Polytechnic School, had voted against the as- 
sumption of the consulate for life, yet Buonaparte, who knew 
how-to value an honourable man, never resented this act of 
hostiiity, and remembering the courage of the young philo- 
sopher, he appointed him one of the Professors of the Poly 
teehnic School, and BubsequeiiUy Director of the Imperial 
Observatory, in which he resided till his death. 
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Nanverom reseandieB, experimentB, and inveatitHts, have 
iniraortaliKfld his name i but hia pnooipftl olaima to reoowD, 
are, laf, magnetie and ToiB.U>Ty poloriaation ; 2d, magnetism 
b; the action of carrenta ; dd, mognetiam by rotation. Fnu>- 
foia Arago waa aa encyclopcedio genhiBi Soieaces, letterSi 
Bocial econtMuy, — hia vast iotelligence embraced all with as 
ever equal auperiority. At the Eoole Poljrtechnique, tlie 
Acad^mie, the Observatoire, and the Munimpal Council, the 
extent and variei; of his knowledge, and eapecially the aa- 
toniahing faculty of asaimilatioo, vulgarization, and applica- 
tion, with which be was gifted, placed him everywhere in the 
first rank. Aa an orator, he was distingmshed by a marr*!- 
louB lucidity of eipoBition — by the abundance, facility, and 
picturesque energy of his delivery. Aa a writer, be was dio- 
tinguished by cleamesa, elegance, and a austaiued firmness 
of style — qualities wbidi place him on a par with dw moid 
diatingnished of our proa« writers. " He poaaeased," saya 
Timon, " the secrets of the language, as well as Uie secreta 
of the heart." " Never," saya one of his iHographers, " did 
human head undertake, without breaking, such an enormous 
mass of labour." Arago considered every man idle who ^d 
not woric fourteen hours a-day. Days of that kind wer«, 
however, for him daya of repose. He was engaged at the 
same time in chemistry, physics, mechanics, oatrooomy, na- 
tural history, philosophy, and literature. He was a member 
of all the scientific or induatrial aaaociationa in the world ; 
hie atody was literally encumbered with plana to examine, 
and memoirs to analyse. The Government, the municipality, 
the eatabliubmeata of public utility, and even private industry, 
found in him an active and disinterested counsellor and 
guide. His time was given to all things and to everybody. ■ 
At the same time that he had on eye to what passes above, 
he hod one to what takes place here ; and amidst all hia ab- 
sorbing and varied occupations he found time to ahew him- 
aelF one of the worthiest and roost charming talkers in the 
aaloons of Paris. 

. Arago's first woric was read before the Institute on the 
24th of March 1806. It was an investigation, in which he 
was assisted by Hot, " On the Affinities of Bodies for Lif^i, 



Not^ on iht Lips of AtagHi. &9 

. ftad partionlarly on the fiefractiog Powers of differeot Gases.'* 
With M. Petit, Arogo ioTesUgated " The KelraoUTe Powers 
of certtuit LiquidB, and of the VapoupB formed from theut. 
With Freauel, be ezamiDed " The Action which the R&ys of 
Polarized Light exercise upon each other :"— and on those 
subjects much valuable matter will be found in his Memoirs. 
Omitting from our list those Astronomical notices which 
regularly appeared in Uie Annaaire'^KaA. which, though 
farming a part of his official duty, maaifest, neTertheless, the 
Beal of the Secretary and subsequent Director of the Bureau 
des Lonffitudea — ^we would refer to M. Arago's memoirs " On 
the Comets of Short Period ;" " On the Pendulums of MAL 
Bregaet ;" " On Chronometers ;" " On the Double Stars ;" 
and on Uie vexed question, "Does the moon exercise any 
appreciable Influence on our Atmosphere V Passing &om 
astronomical sobgects, we fied several memoirs : — " On Koc- 
turaal Radiation ;" " The Theory of the Formation of Dew ;" 
and on allied subjects — as " The Utility of the Mats with 
Tvhich Gardeners cover their Plants by Night ;" " On the 
Artificial Formation of Ice ;" and " On the Fo^ which form 
after the setting of the Sun, when the Evening is c^m and 
serene, on the Borders of Lakes and Kivers." Indeed, the 
whole of the phenomena to which Dr Wells had directed at- 
tention in his excellent work " On Dew," was thoroughly 
investigated by M. Arago. 

When we add the memoirs on " The Ancient Relation of 
the Difi'erent Chains of Mountains in Europe," " The Abac- 
Inte Height of the most Remarkable Ridges of the Cordilleras 
of the Andes," " Historical Notices of the S.team-Engine," 
" On Explosions of Steam-Boilers," " Historical Notices of 
the Voltaic Pile," " those which are connected with the Po- 
larization of Light," " the Phenomena of Magnetic Rotation," 
and " On the Egyptian Hieroglyphics," we think we indicate 
labours of a most varied and important character. 

For many years, M, Arago, who was the Director of the 
Observatory at Paris, employed his position in the Chamber 
of Deputies and elsewhere, to obtain large grants from the 
state for the use of the institution over which he presided. 
M. Arago, on the 13th September 1852, proposed to the Aca- 



60 fffttes Oft (ft« Lifk'df Ardg'o. 

'SiA\€'deM^^mceB an infelUbId methAdof fiti'ahi^'iHt''eT'^ 
pkViet wtiicH ifemaihed. Since that period' several 'fcoM 
Mve btfen'aaded tolhenst* ' ■-■--'•- . ■ ;- - \ .. 
■' ThW ?ren6li nation maylejiiatlyproiid of aueli a niSri 'as 
Arago. ' We cannot ov^look Ms' ehrneBt desire to 'glletO 
the pablic all' the adrahtagea of -the discoveries of stjf^nce 
^iih the! least possible deliiy ; and with the utmost ^freeddth 
from- mere technicBlFtiris. In 1816, be established, in'co^- 
tiection with M. Gay-Luasac, the Annates At Thy^qde^^l 
de Chimie ; and on his pressing representation, oil the I'Sfll 
Jnly 1839; the Academy commenced; in charge of its jier- 
ptitnal Becretarles, Leg Comptee Uetittut rHebddmadaires. '; 
In 18S<y^, Arago was 'made Director of the Observ'attiiy'; 
and he ' Btiticeeded Fonrier as a perpetual ^ecreta^'tif tfa^ 
Academy of Sdences. His remarkable activity of Aih'd^ltd 
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ft(iw;eaiyiQg.JiiiclBBtry, Jed him witbopt .difficuHy^t^ugJi^ftp 
ai^Qpnt q{ .la)tciiiir„w]}icj) \yo;jld,.I>av9 ove)n}!bel)^,e4 .s^U ,9^ir 
nary man. There was a remarkable cL^arpts^ iw^is perp^* 
^OD of tbege janM^Xf^.Po ^icb his attientioo inras dirj^cf«d. 
ije rpfidily Bopped them (if .(inyAdventitioua .^udiug .ot 
^jts^l^py-byw^ich th^y mi^t be Bom^mided, i^d f«!acJpsfily 
Mid .,eD«rgfltic(kll; «xj)^^B^d bia oonvietions. .^^.a wriieri 
we, n^y remark the strong evidencesrof tbq Utter in bif 
^rmneaa of.style ; a^d the clfftniesB of his percep^Ye faculties 
i^.kjiewo in bia lucid eloquence- 

.. Ip 1^34 Ate^o visitod Edinburgh for the purpose of at- 
tending ^e meetijtg.of tha British Association. - ,HIs friendi 
PcpfpBsor Jameson, shevv^d bim inarked at^njUoiir f^be 
freedom tff the City was granted to !um, by the J*rd. PrqvRSt, 
^^^gl^t'l'ste?, and CquDoil, Tchich be w^s bifjbly. p;-aad,o^; 
and be also bad conferred on him the honourable distinction 
of doctor of laws. 

It wtmld have bees ttoH if Arago had devoted himself ex- 
clusively t6 the pursuits of science and literature, fur which 
he was so em,inently qualified. He found himself unable to ' 
resist the tamptation < presented by the revolution of 1830 of 
entering' on the politiciU arena. During the eombat of the 
tivee days he did bis best to stop, through bis Influence with 
Mwmont, with whom he had long been on friendly terms, the 
cfinsion of hlood. In the election whioh took place soon after 
the fall of the eldor branch of the Bourbons, be was elected 
to the Chamber of Deputies by his department, and at once 
chose the party to which he attached himself, by taking his 
place between Lafiiite and Dupont (de L*£ure} in the extreme 
left. From that period till the revolution of 1848 be acted 
with the same party. On questions of material interest to 
the country, such as public education, the navy, canals, rail- 
roads, &c., he often spoke, and effectively ; and it is not yet 
forgotten, that on the question of the fortiti cations of Paris 
bis opposition against the detached forts was formidable. His 
speech in 1840, on the necessity of extending the electoral 
Buffi-age, produced great sensation at tiie time., In the midst 
of bis scMutific and 'kgisla^ive labours, he found thne to at- 
tend to his duties as member of the Council- General of the 
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Seine, to which he was elected in 1840. Tbeperiod is too 
recent to be forgotten when he appeared befijre the worid in 
a still more prominent manner, and in the decline of his nse- 
fnl life he was flung into the midst of the revi^atioBarj tem- 
pest. The repnblicanism of Arago had nothing sangninaTy 
or violent in it. He was named member of the ^ovisionat 
GoTemment, and Minister of War and Marine ad interim^ 
and exerted himself to stem the flood which rolled on with so 
mnch violence. From the firat moment he did his best to 
allay the passions of the multitude, hat without eflfect. His 
labours daring that terrible but brief period which began 
with the flight of the royal family and closed wi^ the tre- 
mendous straggle of June, gave him a shock from which he 
never totally recovered. His double capacity as Minister of 
War and of Marine, and his alleged want of acquaintance 
with the details of those departments, form one of the most 
amusing passages in the memoir of " Jerome Paturot," which, 
I presume, is in the recollection of those who read the sati- 
rical productions of the period. Whatever may have been hia 
qualifications for ministerial functions, bis courage as a tutizen 
was not doubted. In the midst of the horrible carnage of the 
days of Jane he marched at the head of the troops against 
the barricades of the 12lh arrondissement, and exhausted 
every effort, but in vain, to stop the slaughter. His name^ 
once so popalar in that quarter, hod lost all its influence ; 
and it is said the insurgents directed tliMr fire against him, 
when, advancing alone to a barricade, and waving a white 
flag, he implored the infiiriated multitude to consent to terms 
of peace. That deadly struggle put an end to the politiea4 
career of Arago. Broken down morally and physically, he 
never i^ain assumed a prominent position ; and, though be 
still retained bis place in the National Assembly, be gave hia 
vote in silence. His altered features, and his form onee sft 
stately, but now bowed down less by age than by sorrow, 
gave token of his sad disi^pointments. 

The coup d'etat of the 2d of December completed the de^ 
stmction of all his fond illusions. Snmmoned as a psblic 
functionary to take the oaths to the new govemUneat, he re- 
fused, and prepared to resign the place be had occupied in the 
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ObflWfvatory for bo many yMirs. The goTernme&i, howeTer, 
made an exception in his favour, and Arago Tematned to hit 
last breath Ferpeiual Secretary of the Academy of Soiencea. 
In this emergency he addressed the following noble letter 
to the Minister of Public Instruction ; and it had the h^py 
effect of changing the decision of the Bmperor, who allowed 
him to retain both his ofBcss : — ■ 

" PaxiM, H»y 9, 1862. 
" Monsieur le Mimstre, — The government has itself ad- 
mitted that the oath prescribed by Art. 14 of the GonsUtu- 
tion ought not to be required from the members of a purely 
scientific and literary body like the Institute. I cannot see 
why the Bureau des Longitudes, an astronomical academy in 
which, when a vacancy ooours, an election ensues to fill it 
1^, is placed in another cat^ory. This simple circumstance 
would perhi^a have sufficed to induce me to refuse the oath, 
but considerations of another nature, I confess, have exer- 
cised a decisive influence on my mind. Circumstances ren- 
dered me, in 1848, u member of the Provisional Cktvem- 
ment, one of the founders of the Kepnblic. As such, and I 
glory in it at present, I contributed to the abolition of all 
political oaths. At a later period I was named by the Con- 
stituent Assembly president of the Executive Committee ; my 
tMtts in this last-named situation ate too well known to the 
publia £<x me to have need to mention them here. You can 
comprehend. Monsieur le Ministre, that in presence of these 
reminiscences my conscience has imposed on me a resolution 
which perhaps the Director of the Observatory would hava 
hesitated to come to. I had always thought that, by the 
terms of the law, an astronomer at the Bureau of Longitude 
was fq>pointed for life, but your decision has undeceived me. 
I have therefore, Monsieur le Ministre, to request you to 
^point a day on which I shall have to quit an establishment 
which I have been inhabiting now for near half a century, 
That estaUisment, thanks to the protection given to it by 
the Crovemments which have succeeded each other in France 
for the last 40 years,— thanks, above all, I may be allowed 
to say, to the kindness of the Legislative AssembUe* in re- 
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04- N'»t6A Oit iH tifao/.J,va^6. 

iMid<Qf»D6w>bel(dEercdicto fllzfangersiiajiaumo^ili li ia irat- 
wititOutiapildfoaBd:BeBrtimerit of grief iboti bhailvepsrtdO' 
fromi-ib maoy-^ne jn'strumento, to tbe tuMU^-u^oB -of' wluidk' 
Ihmleinior^'or less (todinbntied:; it is not wiihttutilira1y-a{i-> 
peraeti^a tiwtl niiailibcfaoUthe inDatta'«£t«searGfa'oreatod' 
by me pasaiog 'into 'inalflyole&fc, o^ avenihastila hands ; |1)ui' 
n)>y;ciitQScieBce. luB iSpt^n, xni 1 «m hound to obey ite^ic-T 
tatfls.- ' L «ta t aflxioua ibai, in tbis sireaniBtitnoe, «veif}^iti)if. 
sfaall'paw in'ibsiBost open manner ; and in i conseqneftoe; i 
hatien^itf 'iafanH'^wui Heminnr le 'l(itidBtre,itiittiI«itUa4'' 
drew io-all'tiivi gnat academies of Europe end AmericB-'-^l' - 
Iteve:long bad'ths'honourof betongin^to tiiam-«4 tuttRtUf- 
to'iutibiate'n; removal frcm en eBtAbIiahm<ent wttii"Miicbi- 
nvjuame-badbesnin some sort identified; andwbicb waf fdr: 
me oiMOond ooirati^y. I desire it to be known cvarytthepei - 
tba4 the motives wbioh have dictated my deterDHnation^ barre 
notbIiig^v.w)iicb:my children can ever blusbi . lowetit^M'. 
explanations, above all, to tbe Srst-rate eavana who honour 
mewit^ tbeir fiiendshipi «Qcb aa'HiimbD)dt,>Famiday;Brew- 
sten Melliinit'&e-. I am bnxious. also, that theae iUw^krioo* ' 
perflDi]r8geB''abAn<aDt .fa» oDeasycouoeniing the gre&l change- 
wJiioh'tJusdetemunatbaof miDewiUprDdaQein'n^existeso&. ' 
My ' bealti) : baa, without doobt^ boMt imch) impanred in -tbe ' 
Btpvice oi my country. A man vaitnot have passed- a' part 'of ^^ 
bia life- going irom moontain-peiUi to'In(WHH»in•Jpeed[,<iQ:tiui'■ 
W4kltat'di^iota of Spain,for tbe jtut^ose ci£ detesnininj^ the ' 
ppfacise^figutvo^tbe earth; in the inhospitable regionii of 
A&i«a .Qo^tprised betmreen Bongia and the -capital of tbe Re- 
gency : in Algerine corsairs ; in the prisons of Majoma, of ' 
Rosas, and Falamoe — without profound traces being left be- 
hind. But X may remind my friends, that a hand^without 
vigour can still bold a pen, and that the half-blind p)d man 
will always find near hint .per^onjs anxious to note dpwq bis 
woi-da. Receive, Monsieur le Ministre, the agsumnee of my 
respect "T&. ArAGOi" 

" Monsieur, — In excusing yourself on May 9 on the score 
of iniietfltlt, fbr not attending witb your collea^faes of tbe 
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amitaiiie Oiinstitetionv j'qui.had andiiirizbd'rterJtOBiqrpdHtr' 
tliatiijiqa^enld hotdtclinvjiii obligatiDnin^Hiaedjbj thii'G6tiA' 

w)^chibea^A iht MosoB date,.bu4i.w]nebil Fcoeiwd lafaa JoUri 
]|swir,)doal';i»t'idtew jgfee'iio .eni^Haitiitbat 311:90] H'Wit^miti 
Bioilpia^.io^e«Bpkeu:ywjclkaiigetif'laBgnageyi\v)iiolta(ii»itiv-' 
poflliUe noti'ta bfe'flib<Bck:wfthviuul' oin tiieiemv-'M'httle' 
^»sndBd»r-^biob I was snrfiriBel tonuet witfa-on^ tbts accantfA - 
fron.jfonrpem Icobmderediitmjrdntiy taialcethB wdQrS'of- 
itiaSi'mct beftirje.I:acae^tedyeur:rBe%nation. Hha'Pvtsiitnt- 
ofHiaMe^iiiihGhaiS- atoiboriBed -me ta admit^sn encaptios in. 
fftKlniTiof AMwanl whweilvDikab»Tfl ttwtrtvn lustre pn^Fntnoi, . 
aitdwMwexi0t«fiaebU-gav(>nmeatttotildregrcitQ«iiii>itter. 
Tbt pubU^ty given to ' joOr: letters wtll not oluui^e' in Any 
respect tii9 .resolution: n^idt I ooUEiider it anltoaoai?, to 
tT»KnQit:(«' j^ou. : &eeeit«, MoDCMUi tbe asauranoe of taj' 
d«^agiuah«d coMtderaUoni f .' '<:H..F0ivro(ju/' 

}D'liiB«aptwi%.ns psrpftiual Seovetait^ to tlie InsUtatefov' 

ihA I^i^Hoal SaiiileeB, an oiSee to which. he Booeeed^on iba 

de»tii.«f Bwnn iFvunerin ISSO^it. bacaUiethe dutyoC. Arago ( 

t« mrite tih£ SlogeH o(.ttBiBflmbcra,.both fomgia!Bad'donie«tto. . 

Caries^ aft the perpetnal seorefary for the Nabval SeUnces, 

had[ia4hiar«ipe)ct xUtttogaishfid faUnBalf:aE a powerful and- 

elo4ufiijt.nrnfcev:; iMitne Tedtune to«a; tbait'lrie«Iog!B8 wevo ' 

eqdalJediiuf.Dot'BuTpaaeqd, by the Tigorous and eloquent bi<>- 

grapitioal iketabei-^whloh oams' fnnn AragD'sipeai' Tbe-fol- : 

loviiigis a-listi^fih^'mDatdaipoHatit of these Elctges, iwitb 

tbfi datea^ H^ieb thejt weoe read:-'— ■ ' •' . i- 

■'■''l8gi;i^VAlta,'F6reigTi Asaociate. ' ' ' ''■'■■ ■''•' ~ 

-"'■■iB32— D* Thomas Young, FAreignAssocratB.' ■"-''■ 

'■■'ito-i-iBafariFourfef;'- "' ^' ':.■^■■ :'■■■ ■^•■'-.- : 

'■■'l8S*^limei Watt/Foreign Associate;' '" '''■ ' '-'--' ''' 

■'/■'ieST-ii^-Cdrhot. '^ ■'■-■ - '■■ "■ -■"' •■''■■■'■■' '■>'■'•• ' 

■ I841^Concbreet. -^ ■ '■;'■ ■■ 

1844-Bailly. 

^f bia ai(a|ifi(^Uoi^fi a^ a le^iaior.ilie ipll^^^ 

"vol. Lvi. HO. cilXjANUARY 1854. ' B ' 
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66 A'cles on the Xi/s of Arago- 

eluding paragraph irom a Bketcb by CormeDia {Lt» Oraieur$l, 
published ia 1842, may give a good idea : — ' 

" Whenever Arago ascends the tribune, the Chamber, at- 
tentive and ooziouB, becomes still, and listens eagerly. The 
spectators hang over tiie galleries to see him. His stature 
is lofty, his hair is naturally curled and flowing, and his fine 
Southern head rises over the Assembly. In the muscular 
contraction of his temples there is a power of will and of 
thought which reveals a noble spirit Unlike those speakers 
who address the house on every occasion, and who, nine times 
out of ten, are ignorant of what they talk about, Arago does 
not speak except on questions already prepared, and which 
combine the interest of the circumstance with the attractions 
of science. His speeches are therefore quite to the purpose 
as well as general, and appeal at once to the reason and the 
passions of his auditory. In this manner he soon comes to 
master them. The very moment he enters on his subject, 
he concentrates on himself the eyes and the attention of all. 
He takes science, as it were, between his hands ; he strips it 
of its asperities and its technical forms, and he renders it so 
clear that the most ignorant are astonished, as they are 
charmed, at the ease with which they undei-stand its mys- 
tories. There is something perfectly lucid in his demonstnt- 
tiona. His manner is so expressive that light seems to issue 
from his eyes, from his lipa, from his very fingers- He inter- 
weaves in his discourses the most caustic appeals to Minis- 
ters — appeals which defy all answer ; the most piquant aii«e- 
dotes, which seem to belong naturally to the snbjeot, and 
which adorn without overloading it. When he oonGaes him- 
self to the narration of facts, his elocution has all the graces 
of simplicity. But when he is, aa it were, face to face with 
science, he looks into its very depths, draws forth its inmost 
secrets, and displays all its wonders ; he invests bia admirft- 
tion of it with the moat magnificent language, bis expressions 
become more and more ardent, his style more coloured, and 
bis eloquence is equal to the grandeur of his subject." 

Arago stood the busiest man in a busy age — the great ex- 
positor of nature's truths as they were developed by tie 
labours of experimentalists. The idea given, Arago saw at 
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oAce iti entire bearing, ajidadTaacedhimBGlf by r&pidHtridea 
to the elucidation of the fact. His suggestions vere the 
gaiding stars of science in France ; bis experiments were the 
fimndations on which new sdeucea were to be built. Arago 
nerer allowed his thoughts to be involved in a theory; he 
accepted a tiieory as a means of advancing, bnt was ever 
ready to abandon it when it was found that facts favoured a 
contrary view. In the history of philosophy, bis name wilt 
have enduring famci not from the discoveries which he made, 
but ftvm the aid which he gave to science in all its depart- 
ments by his prompt and unfailing penetration. A member 
of nearly all the scientific societies of Europe, he was the 
point uniting them in a common bond. In every part of the 
civilized world his name was regarded with reverence, and 
all scientific communities felt that tbey had lost a friend 
vrben they heard of the deatli of the Astronomer of France. 



The Funeral Speech of M. Flourens at the Grave of M: 
Arago on the day of his Funeral, which took place on the 
5th October 1853. 

GfiiTTLBHEir, — Deatii takes us in general by surprise. 
The severe indisposition that M. Arago has laboured under 
for the last six months ought to have stripped us of all hope 
of ever seeing him again amongst us ; bnt the blow which 
has now fallen upon us has thrown us into a state of deep 
consternation, as if it bad never beenf oreseen. The reastm 
is, that the void which certain people leave b^ind them is 
much greater than even our fears represented to us ; and we 
only find out its vast extent after it has actually taken place. 
Yes, the mind which has become eclipsed was that powerful 
iotelligence which the Academy cherished so much ; a vast 
intelligence bom to embrace in its grasp all the sciences, 
and to extend them, and in which seemed to be realized the 
noble vocation of our own Society, and its own mott«, to dis- 
cover, to invent, and make perfect. 

At the very outset of his career, M. Arago had the good 
fiKrtone, bo desirable for a young man who desires to dream 
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fiw iV&ifiB art the tAfeofArago. 

of id' diBtin^lBbed futere, to be «ohneeted wHTi s gretttiwotfc 
He was appointei] to go to Bpttin with M. Blot fcv eomjileW 
the trigon^metricnl survey, a ircnt which hM ^v«Q uba'tm^ 
precise meaatireineDt of onr globe. His great eaftooity, and 
tii'e ardent feeling Tvith whict he devoted htmaelf to' thU 
beautiful undertaking, procnred for him, on bis retam'vthe »* 
c'eption into the Academy. He was then sdarcely twetity-^hrca 
years old. In his youth he gained mutdi a^etzO>n ; and 'th« 
Society which so early bestowed upoiv faim its sympftihnts, 
soon perceived vritti pride that he juBtifi«d them alL Tfai»ii« 
not the pUce t« enamerate all tiie labours of a: scicnlifio'IifB, 
which was alike active, devoted, and restless, M. Aib^ 
bad a decided genias for iDveDtion. He (Hpened new Tdads. 
His discoveries on polariBfttion, the relaUons of luagnetinn 
and electricity, and his magnetism of rotation, ««iof a^^igh 
order, and have laid open to oar view tutknown-rtaoltB ; 
nbr was he less able or leas fortnnate in other bisdii of 
discoveries. M. Araga often wandered out of his owR' pro- 
sier sphere. He strove hard to raise the st«ndard <9f the 
body that he belonged to. H« was ever ia search of. ta- 
lented young men to enlist for the Academy, to add .to its 
repntation. All his scientific oontomporaries were attached 
' to him by the Ues of the deepest gratiti^e. In the year 
1630, M. Arago was called upon to replace M. -Fourier as 
perpetnal secretary. Since the time that he sppcanedArt bis 
~ post, the Academy seemed to become possessed^ of a maeB 
active life ; by familiarity, which was full of ohariH in a 
Bupei-iorman like him, he knew bow- to seoure coiLSdepce 
' and lively attachments. This gift, this great artof ^n^ese, 
be demoted entirely to the success of thai body wbosp 9'^8?'^ 
he had'becorae. Never did the activity of the Academy ap< 
pear so powerful or so extensive. Science seemed to tbrow 
' %ii unnsiial splendour, and to spread widely its brilliant, ]j|ght 
' bn all the productive powers- of our country. .At^agawas 
' ' gifted witii a maichless psn«tration of mind, aloi^ wiU^ ex- 
"traordinWy analytical powers. The exposition of tb^ worka 
of others was to bim a mere ^child^ play. ' Jn his, fnnotiens 
' "o¥ B^etetttry'hie thooghts weve«asy and rapid, TrHbAftPC^or 
'HiitetteetoM Hrit'; aad^ hds poworful ezpressKKift HfKWq^ly 
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»J*a(rft.*8bjt.t8b9d , to p^ .69. HiMy li^py..mpn(«myt"e^ 
Zirtetwdftobuu wit|i(i,f8eli»g,9f filewure inije4 wit'b adwira- 
UoB- Wben protcodied illnesa bad deprived him of «£ht. 
tbe reedUcceB of bis vast g«nias became manifest to ail 
Ibos^'trho'BDrroDnded bim. Works on tbe most diffiinilt and 
«oniiplioated subjeets were analysed by bim in a clear, dU- 
tioctiBnd \o|;i«al manner, Tbanks to bis unfailing memory, 
aH hi* intelleotual work vras done easily, and without aay 
msMb Uboar. The very fiieility of its reproduction dia- 
gtiised froni the listener tb« wx^nder of the intellectual pro- 
cess.-' 

' As ttebistoriflB of the Academy, M.jipago manifested in 
this aa^iffianlt and f<Mrnudable offbe of high priest, as it may 
be balled— in whi^ capacity he bad to foretell the judgment 
of potberitp^aconscientioiis study, a force of investigation, 
a ie^ipe to be completely impartial, which procured for bis 
«)dg0 a very high rank. In these writings of the eloquent 
Becfetary, we find all the qualities of the great mind : a bril- 
liaiit style, vigour, and enthusiasm, along with a charming 
good nature. As interpreter of the feelings of that Academy 
in whicb M. Arago bad enjoyed a seat for nearly half acantury, 
I was willing to speak of the man in so far as he belonged 
to 08. ■■ He willUvefoT ever, as one of the scientific iUustra- 
iiQ^s'of' our country. The noble veterans of science in all 
^arts of the civilized world, in Berlin, London, St Peters- 
bnr^,'aiid I^ilad^lphia, will mix their grief with ours. The 
g«Deratiun of scholars who have followed each other for the 
last forty years will tell to that intelligent and. patriotic 
ytHith which to-day oocupy their places io our bnlliant 
Schools bow maeb beloved he was, and what power thjore 
was in the kind sympathies of tbat master <m whose tomb 
tbey lay down at this moment the homage of their grief. 
Arago knew well the Bweet»«f filial piety. Tlte ties of his 
affection became extended withont get^g weaker. His 
brother and sisters were along with him under tbe same pa- 
twnal roof; their children and biabelonged tcbim alike. 
He 8000 fodnd a itiecv, whose touching and' pious soliciiude 
for bim reomves b><day tiw grateful ffibute ^ tlot^A^^toj. 



On the Introduction of Che 



On tM Tntrodaetion of the Magnifieent Foreat Tree, th« 
Deodar, from India into England. 

The coltiv&tion of thia magnificeiit forest tree ia about to 
engftge tlie Bwious attention of the Govemmeiit, and one or 
more of the royal forests are to be planted with it- Mr 
JameBOu, Director, Botanical Gtu^ens, Nortli-WestProvinoes, 
Lidia, sent home last seaaon, by order of the CrovemoT- 
G^ieral, upwards of two thoasand pounds of Deodar seeds ; 
and in order that parties now cultivating the Indian Cedar 
on a large scale might see the dimensions the timber attains, 
he also sent home four planks twenty feet in length, four feet 
and a half wide, and four inches thick, procured in JJie forests 
of Kooloo, in the Kohistan of the Fuojaub. For years past 
irom five to sis maunds (400 to 500 lb.) of seed have been 
despatched annually by him to the Court of Directors, by the 
overland route, for distribution to public institutions and pri- 
vate individuals ; and young plants which, ten or twelve years 
ago, used to sell for £5 and £6 each, may now be had of the 
nurserymen at twenty shillinga per hundred. 

Cultivation of the Deodar in England, 

When, at the instance of the late Lord Auckland, at thai 

time Governor- General of India, the Court of Du^ctors 

ordered a large quantity of seed of the Deodar to be imported 

annually"* for distribution here, a service was rendered to the 

* 400 to GOO lb., which are libernUir distributed to pablic ud prWata 
gordene tbrougbout tbe coantry. Id addiUoa to the seeds of the Deodar tree, 
seeds of the Ibllowing coniferons trees are also seat to England fhjm the Skha- 
TQmpore Rotsuical Garden, being collectfid hf the seed ctdlecton of that nobis 
iHBtitation Id the Forests of tbe Hlmala^fas, tU. — 
Finiu eicelsa. 
... OerardisD*. 
... Brimoliiaiia. 
... longifolia. 
F. (Abies) SmitbluM. 
Ficea Webbiana. 

... Pindrow. 
Cuprefsns Mrnlosa. 
Joniperus excelsa. 
religioea. 
and iHtty, Pinna BotImds, a uagniflcent new Fine dbwrvnd htrt KMdo in 
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United Kingdom, the extent of which cannot, as yet, be esti- 
mated. Enough, boweTw, has been seen to a&8ur« us that 
we have acquired in »xne abondanae an evergreen tree of 
Bingalar beauty, perfectly hardy in these latitudes, and so 
unlike any other coniferous plant in its manner of growUi 
as to add a new feature to the rich vegetation of these 
islands. 

We now learn with great satisfaction that the East India 
Company has ordered a ton weight of the seed of tbis tree 
to be placed at the disposal of Government for the service 
of the Woods and Foreata, and that the first parcel has al- 
ready arrived. Should all this quantity vegetate, no fewer 
than 16,000,000 plants will have been acquired, and thus we 
may expect the hills of Great Britain to be speedily clothed 
with the sacred Cedar of the Brahmins ; or making every al- 
lowance for deteriorated seeds, the produce to be raised must 
necessarily be prodigious. The chaise of rearing it having 
been confided to four eminent nurserymen— Messrs Glendin- 
ning of Chiewick ; Lanson of Edinburgh ; Skirving of Liver- 
pool ; and Waterer of Knaphill — we have security for the 
crop being skilfully managed.* 

Government will thus become possessed of a very large 
quantity of a fast-growing tree, the value of which cannot be 
over-rated, whether it is regarded as a nurae, most useful for 
protection, and profitable for thinning, or, according to the 
testimony of those who are familiar with it in India, strong 
and durable, as timber. 



Kepaul, Bt on alUtude of 13,000 feet. This line Fine grova to a. height of 100 
f«et, uid its timber ia doae-gitkined, and ranmblea m uch the Dsodar; and aa ic 
ia met with at a great altltade on the UimalB.yBe, it will be found to be per- 
fectly hardy in Britain. In form, too, it is highly ornamental, and will thus 
prove a great acquisition. By the Director of the Botanical Gardens a large 
qnaotity of aeed haa been sent to the India House for dlitribution throughout 
the eODlitry. Another large supply will be forwarded shortly, and parties wbo 
have been hitherto diaappointed, may procure aeeds, by applying to Dr Koyle 
at tbe India House. 

* We have conaulted ooe of the above gentlemen to whom part of the 
Meds have been confided, aod wa have much pleasure in stating, from his 
muthartty, that the wad that waa lata ia reaching tbia country w 
uid that TThlch was early, muuccassfti! — £d. 
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9Q .'< Ontht^JntfOduttUm^tha ^ 

iugfe wltiAM (he D«bdar, us *aiiwi«. -.Thc'Scot«h:Pb4 u ad 

iiitwy,ni>d' cftwfMtiA'itH fviit^.titat it.ka^pi. light ■«!( ti^ 
i/ttHinomtntii.wiu^ geow-fmoag.ii, «Bd.effeirs.gveaii.ob- 
ittnutwivtoithefree.civCulattoa-oifair; 4cMiig about Mnw^ 
-btttm ihii^wBi wfly- r»' it. effects gpoi by giving »li»lt*r;f«>i9 
heavy gales. Its poles, too, are bo bud that it om^t .nliifii^ 
hiaaB*fvej}jAom pr<ip« Ht-Uie t»iwber ouurl^et. Idnth, .Tfhich 
49 A&r b(dt<(r Ttune, becanae itB.Iight aiey folii^;e andpyit^- 
wdftlipnii offer nohindrance to tb« »cticffij of %tU.iUid:tbe 
■iTee4ipeiil«4ioi>;of.air,raDd whose poles «aually-fetch » good 
priea, lia« th& fa«iU of being destitute of leavea in the 'earJy 
iftpring, and ia,.in«rflever, sul^ect to the mygtenOttS and lia- 
-puwbla "roit."> Od the other hand, the I)eodiw«(npbiite« the 
graceful form and rapid growth of the Jmb^*, .with,t4i&,^uer- 
gt-eeD«haT'^et£r«f the Scotch Fin^ wiihootthft faults pf.tbat 
iBpecioB ; and wo haro the evidence of cvf ry observer who 1^ 
seen it-JA India, that its iiraber is of efx«e11«nt qualfij. ,.,^ 
thatr/iftA-Vsry.TQateFial point,and siocewe btuve ocQ4.iu()9a^1[y 
^»ird U puggested ^h^t beoattB« the Deodar is acarly r^Utisd^ 
ihe iGedaroCI«6baiiQn,itB tintbep wiUprohably pwta^<;Etf the 
-bad quality, of tjne latter, it Beems worth while tjuotang: t^ 
opinioQB of those who are personally .acxpiainted with.it^ 
'That no iaferonoe oan be legitimately drawn from its sup- 
iposed relationship to tJie Cedar of Lebanont is ^affid^t,lf 
^ewn by^tbe Scotch Pine and the Pinaster. They alna,;^ 
nearly r4lailied .; and yet the old timber of the fipst bs^ gf^ 
durability and strength, while the latter is at all ag^s-worth- 
iless for any purpose except firewood. A similar but spore 
atrilciiig eontraBt is offered by the Pinaster and Pinus.l^^ 
paaica, ^eoies surely niore nearly allied than the Ceqdar.apd 
.G(dftr.ftf.I*ftbanon. Now we have the evideooe of Cap^^jn 
.Wid4ringtfln *i)Ai- the latter was largely uwd in tii9 SpSilfi^ 
navy for deck-plankisg, a purpose to which Pisasteir U^h^ 
could never be applied. 

The poBitive testimony of Indian travellers seems conclu- 
sive as to tlie durability and excellence of Deodar timber. 
Baron Charles Von Uugel,now Austrian Minister at Florence, 
a good judge of such matters, saw fhe tree in abundance, and 



iiS «bS(J!lt^ '<'^th« ifieotrfipfjMe H[inid6<f<«0 tOddtt^Ufa^' iaV&lu- 
«rt)le D^Ar^*^' ^-Majbr -Mad<de«,^iHi whotn 116 efi»UM ntoM 
**t^lly^idVe(rtJgated the histoV^ of Hiirialf^an (JoWefft' t« 

-^IgieV'attd «<ritlently aaseAtsto Hg he even tfaiofaaa^-wwrUi 
-•liKpii*y'Whether'itre*Hy Mp^IsCbe-wIlrte; affid-wkith 8B&tnb 
'ttfbe'B'Hinialayttn h(rti^ii.- . '" ■ - 

'' "iffeorcroft, — oiid tJiere netef was s ator^ trustrtroH*^ **;- 
$&irtfe^,'^m the fifM volume of his Travels, meiktB ilS&^f the 
^*llort4ng langaagfe : •" Tke most valuable treeof KashWiere 
*18; lio*e*er, the Deodar, a Taviety ef Cedar, the timber 'Of 
Tvhich is' extensively employed in the construction of hous'M, 
femplesv and bridges," And he adds, th&t pieteS'^oF jt hftd 
%weti fdnnd Kttle decayed, although exposed to the action of 
"#a*ei^ "for four hundred years. 

■ We have," moreover, the high authorliy of Dr Royle, Tvbo 
Ibh^teaided in the JJeodar countries, that Hie timber is of 
'"'(j^xcellent quality, and of great strength, as well aa dumbtlity. 
^Uti'tiniVei-Bally employed in the building oft^mples, in ^^hlch 
'Critic hill the beat materi&ls would be employedi -■ Thei mod<e 
dt ising ifciB to conatnict a solid fl^meworit-of the tirtiber, 
aiid Wen to fill in the spaces between with stones, so that 
ihe main strength of the building is made to dependiipon'the 
'Ilfeodar, rather than the masonry. Thus used, it is e^poiiad 
to'a trial which nothi-ng but timber of the beat quality could 
'fettpport ' This is in complete accordance *ith uUtbat *re 
have fever'heard of the quality of Deodar wood ; aad must be 
t^gaPded as conclusive. 

' Thb only subject of doubt in our minds as to the issue of 
"the great undertaking now described is whether ths gentlfe- 
'udfen ib Whom the young Deodars will be finally entmsted, 
iiftief thdy shall have been delivered up to Goverfliient bythe 
'lottl^^rymen who ore to rear thenii will knon* gil^r whe^, 
-■<fi''**liefi,'Or' how, they ought to be planle*. ' "■■ ■' ' ■' ■" '■■ ■ 
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Semarks onMottusca and Sh^h.* ByDrAtiGOSTUsGoniiD. 

1. On (As Zoological Regions. 2. Specific identity of Shdls, 

3. Local aspect of Speeies and charaeteristie formt o/ regions, 

4. Awtlogout tpeciet in eo-ordinate regions. 

1, Zoological Regions. 

The doctrine of distinct zoological re^ons eyidently apper- 
tains to tbe molluska, and is well illustrated by them. In 
nearly every work containing any considerable catalogue of 
shells, the same species will be found quoted as being found 
in widely-distant regions, in diflferent oceans, and eren on 
opposite sides of the globe. The many thousand localities 
carefully noted on the records of the Expedition, go to prove 
beyond dispute, that no such random or wide-spread distribu- 
tion esists. The error has arisen from two principal causes. 
One is, that reliable notes of localities have not been taken. 
A voyage is made to the Sandwich Islands, and all the shells 
brought home by the vessel are said to be shells from the 
Sandwich Islands, though they may have been obtained at 
California, the Society Islands, New Zealand, and. perhaps j 
half-a-dozea other places quite as remote from each other. 
A sea captain purchases a collection at Calcutta or Valpa- 
raiso for his friends at home ; and all the shells are marked 
as denizens of the port where they were purchased, though 
they might not have lived within thousands of miles. Pur- 
chased shells cannot be relied on for localities ; for this end 
a shell must have been found containing the animal, or else 
dredged, or picked up on the shore, and labelled accordingly. 
There have been instances where New England shells, which 
had gone to the west coast of America in the way of ex- 
change, came back again as Pacific shells. 

2. Identity of Species. 

" Shells are regarded," says Dr Gould, "as specifically- 
identical, which, on careful comparison, are found not to be 
30. And this is very likely to occur where some one very 
remarkable peculiarity exists. Thus, a Luiraria from Lower 

* United States Exploring Expedition, vol. zii. 
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Oalifomia (L. undulata) haa tiie tliin, milk white, concentric- 
f ally oodalated -vaXveBSKt Bimilar to those which characterize 
a shell from the coast of Carolina (X. canalictUata), that no 
one obBerviiig them separately would hesitate to pronooDce 
them the same ; hoi place the two ude by side, and it will 
be seen that in one the beaks are near the posterior, and in 
the other near the anterior end of the shelL Equally Btrik< 
ing resemblances and differences will be fonnd when we com- 
pare Mactra naeuta and M. braniliana, Lutraria ventncoaa, 
and L. earmata, the former of which are found in the Gulf 
of California, and their analogues in the Gulf of Mexico. 
So, too, we find' on the catalogues Cytherea ckione and 
Natica maroccana, Mediterranean shells, set down as fonnd 
also in the Gulf of California ; but a direct comparison shews 
Uiem to be quite different in form and coloraUon, and well 
entitled to the dtstinctire appellations of Cytherea biradiata 
and Ifatica Chemnitzii. Triton nodosum, of the "West Indies, 
has also been regarded as identical with a Sandwich Island 
species (T. elongatuni). We need not multiply esamples of 
this kind. But if such confusion has arisen among strongly- 
marked species, how much more liable is it to occur where 
nT' specific differences are slight^ In many genera, as in Phyea 
and Sucdnea, the form, surface, and colouring, are so uniform 
throughout, that undoubted species are distinguished by only 
the slightest differences. Indeed, there are even some 
genera, like Heliai and Nanina, Patella and Lottia, which 
cannot be distinguished but by an examination of the animal. 
When, therefore, we have before ue shells from widely 
diverse re^ons, apparently identical, they should be sub- 
jected to the most careful scrutiny for structural differences. 
If no obvious ones are detected, we may not consider the 
qnwtion as settled, unless the animals have been compared ; 
and we may go even further, and require that their internal 
itmotnre, as well aa external features, should be ex- 
«nined. The number of instances where this apparent 
ubiquity exists is fast diminishing, as in the cases already 
mentioned, in those of Oyprea exanthema, cendna, and eer- 
vinetta, &c. A large proportion of the shells inhabiting the 
eastern and western shores of the Atlantic have been re- 
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g(nij*da» idetJticaJ,"and mariyof -ttein-Br* peiiiUy'8oJ"'Brft 
tfad dlosef Ihe' d^mpariabn, the mor^ ittende to ditatkiBh? 
rafli^r thttn increase the identical species. The iame'nd 
Anind t¥ti«' itlf egan^d to other elaaaes of lUifmBlB. >In l^t^- 
thedbctMM of thie loeal limitation of animals, ^vea- tiow,' 
meets with s<) few apparent exertions, IheA v/& aAa^ib ttif 
an axiom in zoology, that species strehgly i'eseinblin^eaiOlE 
(ithfer, detrvedfrom widely diverse loealitieB, «BpeieiBlly!f a 
Coniineiit interrefiea, and if noknownor plausible m^dns^of 
communicatioa can be asa]gae4, should be assttmeS ah d(f~ 
fetent, until theii^ identity can be proved. Mach ^tudy of 
living specimens muat be had before the apparent «KceptJon is 
can be'bronglit under the rule. iSome' shells have nndoabti- 
edly a very extensive range. Tlic species of fTyptvea are 
remarkable for this, and more than any other genas WouM 
lead us to conclude that oceans present no limitation^. Even 
among theitl, Hofvever, new distinctions are Constantly ap- 
pearing. There are also some shells whicli may be' called 
jU cosmopolite, at least th^ are erratic, and will be VsaaA 
wherever theii- pabulam is found. Thus, Helix cdlaria, a*- . 
taching itself to water casks, is found in most seaports ib 
all parts of the world. Helix sttnilaris is found wherewr 
the coffee plant grows; and' Helix vi(Wnowie< in like manner 
accompaaies tha Arum esculentum or taro, Bulimus oetona, 
or a closely allied species, is a parasite of the Eanana. But 
exceptions of this kind confirm rather than militate agaiast 
the conclusion. - ■ ■ 

S. Loeal Aspect o^ Spedeg, and Characterittic Form 0/ Regiona. 
There is a certain local aspect, or peculiar facies,' which 
impresses itself upon us the more we study local collections ; 
just aa we learn by a very little observation, to distinguish 
inen of different nations and neighbourhoods. Thus we dis- 
tinguish the loose, horny, colourless structure of the northern 
marine species ; the stony, corroded, livid New Zealand- 
ers ; the polished, absolutely perfect specimens from the coral 
seas. Certain forms are so characteristic of certain regions, 
^^ that we never expect to find them elsewhere. Thus we look 
for Ctamilia in Europe and Asia ; for Acha^na in Africi j 
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tOKiAahtituteliaiBr ike Soodwioh IslaAde ; for, P^^tuld in Hm 
tiix^laimiii, fontb of : the equator; to tbe.Ui^tqd St^> 
Qf^Aiil«Hca.tne. look foe i2«2i«e« with tootbed Apertunef i.to 
^.}*hilippia^'I«I«ndK,fQr iti« Itoi? and beaqtifijlly-pwntad 
•petiie$.J((i--;an4lTe-ymiiir6 to^.call them sta^gl^S. if.Wil 
Kiw })iiuH£tii.tlo t)s fr4;tm. uijr other c[uarter. 

,Pr;Pw'l'»riflg. remarltf, in selftUpn to the Fieejce Islands, 
¥.IlbM'&4.<Kii)K;Mvet >n the millet of the cori^ Bea„ wheire I 
feuod'Oi^Belf surrounded fiy a gT^at variety of Cone, Mitre, 
Xilvi€a:Cqti/r3^ OvvJa, Harpoj T«rehra, Cam», Stroml^ut, 
iJ<»ueivt,P-3frarnidelUf, Tridacnai VuUella, Lima, ^c-, that 
1 becftine fully STrare of the inqperfeot state of this science. 
W^ misiei Patella, £l>uma, Terebellvm, Caaeellaria, Hip- 
pppv«, Ancillaria,. aai Margmella. BiYalves iSeem to pre- 
.ya^lile^s thaA at Tonga. Maclra proper was Botmet with- 
Ip. Sluvi^tile shells these islands are richer than the eastern 
;OQe^ no doubt on aiu^ount of their larger size, ai^d the.coQse- 
jquf^ greater abundance of__^sh^at«r.^,.^,ftf:«li-wat(er 
Mivaiv«, Cyrena, was hera^et with^orjjjejir^ijtimgjtemoijg 
the. islands. Among land-shells we missed Partala. The 
.Jtfpearance of large Bulimi reminded one of the eontinent." 
■.Tie true Helicee seem to be supplanted by Nanina. 

4, Analogous Species in co-ordinate SegionB. 

. . .Another, point of interest, extensively elucidated by the 
collections of the Expedition, is the occurrence of analogons 
species in co-ordinate regions. It is now a received fact that 
tbe animal a and plants of the northernmost cones ar^ for the 
moat part, identical throughout the whole circuit; arndthat 
the species gradiyiUy diverge from, each other, towards tho 

,$i::piatQr,,on the three continents ; and th^t aftei* passing tfie 
(-11 i^guajtor towards the(£6rth> there is not a retiirp^tp the same 

. Bpepie^, and rarely to the same genera, as we, should expect 
if vai^iatiqn of forms depended mainly pn difference of tem- 

. .{i^mjiti^. There is, haweyer, a return to molluscs c« a kin- 

,dred cbaraclier.and,form,ai(d oftentimes to the same genera. 

,: , Tii.^ analogies of specimens from^i^tant regions, are pmch 
^^;|S(iig^R when r^ckofled by isothermal longitude, th^i, i)y 
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isoUiarmal latitude. In the lattercase we may bare aoalogouB 
gesera. Along our northern seas, H<qn« of the most cbarac< 
ieriEtic shells are, Buc«imim, JVitonmn, Fueue, Terebratula, 
Mimvla, &c. Aroond C^e Horn are shelU of the same types, 
BO closel/ allied that they have not yet been separated as dis- 
tinct genera, though peculiar in many important Te{^>eGtB. 
But this resemblance does not deseend to specicH. In the 
first case, however, not only have we the same genera, but 
the species seem to repeat each other ; so that speeies brought 
from great distances east or west are 6cM*cely to be distin- 
guished upon comparison. Aa examples in illustraHon, ve 
may place against each otiier the following species, from 
Oregon, and from the Eastern States ; — 

Myft praecisa. Mja truncata. 

OBteodeBma bracteatDni, Osteodesma hy&lina. 

Cardita rentricoEia. Cardita borealia. 

Cardium blandum. Oardium IcelaodfeuQi. 

Yenus calcarea. Venus merceoaria. 

Alasmodonta falcata. Alasmodonta arcuata. 

Helix Vancouver eo sis. Helix concaTa. 

Helix lorlcata. Helix inflecta. 

Helix germaaa. Helix frateraa. 

Flauarbis vermioularls. Plsaorbia d^eotwv 

F]anorbis operculariB. Plaoorbis exaoutos. 

La«nna carinata. Lacuna vincta. 

Natica Lewisii. Natica ferox. 

Tricbotropis cancellata. Tricbotropis borealis. 

FuBus fidicula. Fueub turricula. 

Lottia pintadina. LoUia testudinalts, &e. 

Mingled with these are others very different in type, which 
mark the two localities as constituting very different zoologi- 
cal regions. Where, for instance, have we the analogues of 
Pamopcea generosa, Lutraria ventricosa, Triton oregonense, 
on the one hand, and of Mactra gigantea, Fuaue decemcosta- 
tu8 and IcelandicuB, Ferula canaliculata and carica. Pando- 
ra iriUneata, &c., on the other ? The same comparison holds 
good between the shells of the Gulf of California and the 
Gulf of Mexico. 

From a consideration of the land-sbella collected on the 
Pacific islands, it seems possible to draw some iair inferences 
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as to iUe relations of ihe lands which once occujaed the area 
of thfl Pacific Ocean, and whose mountain peaks evideBtly 
now indicate, or cooBtitute, the ialanda with which it is now 
fitodde^' By observation of the species, we think there are 
strong indications that some gronps of islands have an inti- 
mate relation to each other, and belonged at leaet, to the peaks 
of the same mountain ranges, before they were submerged, 
while the indications are equally strong, that other groups 
had no such territorial connection. 

The Samoa, Friendly, and Feejee Islands are near to each 
other, and seem as if they must have intimate geological re- 
l^ons. The Samoa and Friendly Islands give evidence of 
such relation, the same forma and many of the same species 
occurring on both groups. But, if we may draw inferences 
from the land-sbells, these two groups are more intimately 
related to the Society Islands, thongfa at a much gi>eater dis- 
tance, than to theFeejee Islands. Not a single species of land- 
shell found on the Feejees was collected on eithei^|ide}of the o 
other groups. Several genera which are common to the 
other groups are wanting in the Feejees. Thus, do specimen 
of Succinea or Partula, genera bo abundant in the Society 
and Samoa Islands, was .found at the Feejees ; and the true 
HeUx, especially the pyramidal forms, so remartable in the 
other groups, seemed to be replaced by large species of 
Nanma. On tjie other band, large and peculiar species of 
BulimuB occur abundantly on the Feejees, while nothing of the 
kind occurs on any of the other islands. Indeed, judging ^m 
the land-shella, the Fe«rjees are more nearly allied to the 
islands to l^e westward, such as the New Hebrides, than to 
tiie Friendly Islands on the east, though so much nearer. 
When we examine the fluviatile shells, however, we do not 
find the same distinction. Many of tbe same species of Jfe^a- 
nia, Navicella, and Neritina, seem to occur in all the groups, 
though the large coronated species of Melania prevail in the 
Feejees. There is some reason to suspect, moreover, that 
the ^sh-water shells collected at those islands have acci- 
dentally become more or less mingled. It must also be con- 
sidered that the Navicella, and more especially Neritina, is 
oft«nttmes decidedly littoral, and even marine, in its habits. 
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Tbe little island of Metia, or Aurora Island, to the nortli- 
eaatward of Tahiti, ia one of peculiar interest. It in a coral 
island, which has been elevated 250 feet or more, and haa no 
other high island anywhere near it. On it were found four 
Bmall land-Bhells belonging to three genera, viz., Helix pertS' 
nius. Helix daidalea, Partula puailla, and Helecina trochlea. 
None of these were found upon any other island. They seem 
to have originated thereafter tbe elevation of the island, and 
have a significant bearing upon the question of local and pe- 
riodical creations in comparatively modern times. 

As the genus Partula is characteristic of the groups just 
south of the equator, so AchadnelUt is the characteristic 
shell of the Sandwich Islands. Closely connected as the 
islands of this group are, they each have their peculiar forms 
of land-shells ; and, as the southern islands bear evidence of 
greater age than the northern ones, we may infer that, within 
these narrow limits, we have evidence of the appearance of 
some species subsequent to the existence of others now liv- 
ing- On the island of Kauai, the oldest of the group, we 
h&ve Achatinaadusta and pyramidata,& form v/hicYi does not 
appear on the other islands ; the Achatinell<E are chiefly of 
the elongated glabrous form, which I have grouped under tlie 
name Leptachatina ; the Helices are planorboid and multi- 
spiral. On Molokai, tbe species of A chaiinella are large and 
beautiful, and peculiar in their form and colouring. Op Maui, 
the Helices are small and glabrous, with some very curious 
hispid and ribbed species, with lamellae within the aperturel 
On Oahu, the species of both Helix and Achatinella are simi- 
lar to those on Maui. On Hawaii, Sacdnea seems to prevail 
in larger proportion than on tbe other islands, while Acha- 
tinella, which occurs so abnndantly on ail the other islands, 
either does not occur at all, or but very rarely. 
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^ Bf 'carefuil^ cpjl!fttlpg'tUe observations ofi the <iireciion'o^ 
ihe wmdj^d.of tliecu|*||eiitBof the ^ceaif, from the log-bopk» 
6fupT>'frt^8 of 10^ 000 voyages, LieuteaantMau(j,of,theUnite^ 
States Navy, has been able tp construct a series of wind and 
carrent charts, wbicli have already proved of the highest value 
to navigation, — voyages have been greatly shortened) (lod 
their cost and risk much diminished. In constructing tliese 
charts, the ocean is divideijl into spaces of 5° of latitude and 5" 
pt loiigitude, and the direction ()f the wind which isobaerveJl 
4n one part of these distrigts i^ assumed to be that in which it 
is blowing in every other part of the district. A Bpecial chart 
^s appropriated to each month of the year, and thus the navir 
ga^ris able to see at a glance what are the j^irevalept winds 
in every^parb ,of the ocean at any Ume of the year, apd is en-- 
abled so to shape Jiis course as to avail himself of the favourable 
l^'inds, and to avoid thosp which are opposed to, his course. 
FTPm-this brief sketch of the principle upon which the win4 
cljarts h^vs beeji popstructed, it will be readily understood 
that th^ observations upon the direction of the (lurrents of ' 
tib^eoce^t) and their teu^perature, when.colla.ted to tixe .9ame 
i^anfigr, will ena;ble tis ;to traqe their ciroulatioa through,every 
pjurtof the Qceui, an4 the causes which gi^p rise to and per- 
petuate their movements; as the obserr.atlons on the tempera- 
ttju-^ and<pres3ure of the atmosphere will enable ub to trape 
the origin and course of the great atmospheric cui^ent?. 

Bul^when it is considered that even for spaces 99 large as 
5° of latitude and. 5" of longitude, the least number of observa- 
tions which are required for the three great oceans amounts 
to the enormous number of 1,669,200, the minimum number 
for each square being 100 ; and when it is home in mind that 
certain parts of the ocean are more frequently traversed by 
the vessels of one nation than by those of another, and some 
parts very rarely traversed by any, it will be evident that this 
admirable system.Bo ably begun by Lieutenant Maory.can only 

yoi*. LVI. HO. csi.— JANPAKy 1854. p ^^ , 
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be carried ont effectually hy the co-operation of all the prin- 
cipal commercial nations. To carry out this system, the 
conference whose report is subjoined was held, and it is a 
' subject of Btncere congratulation to know that not only our 
own Government, butthe Governments of several of the other 
nations who were represented at that conference, are already 
taJdug active measures for carrying into effect the recom- 
mendations which are contained in this report. 

BotaaLieutenant Maury very justly observes, " the impor- 
tance of concert among meteorologists all over the world, and 
of co-operation between the observer on shore and the naviga< 
tor at sea, so that any meteorological phenomenon may be 
traced throughout its cycle both hy sea and land, is too obvious 
for illustration, too palpable to be made plainer by argument, 
and therefore the proposition for a general conference to ar- 
range the details of such a comprehensive system of observa- 
tion, addresses itself to every friend of science and lover of 
the useful in all countries." — (See Lieutenant Maury's Sail- 
ing Directions, 6th edition, p. 30.) 

These sentiments are fully participated in by the most 
eminent meteorologists in Europe, including Quetelet. Kup- 
ffer, Kreil, Dove, Lamont, Bravais, Hansteen, our own dis- 
tinguished Astronomer- Royal, and the officers in charge of 
the meteorological observatories in Spain, Holland, <&c. ; and 
a second conference is now proposed to effect a system of co- 
operation for observers on land, similar to that which in the 
tirst conference has been recommended for observers at sea. 
We dare not speculate on the result to be obtained by so vast 
a system of observations, but we cannot doubt but that they 
will be of highest interest to science, and of the greatest 
benefit to mankind ; and we may congratulate ourselves on 
living in an era when scientific men in all nations, setting aside 
all petty national or selfish views, are prepared to combine 
their labours for the good of all — presenting a spectacle such 
as history cannot refer to. 

REPORT. 
" In pursuance of instructions issued by the Govemmenla 
respectively named below, the officers whose names are here- 
unto annexed, assembled at Brussels for the purpose of hold- 
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ing a conference on the subject of establishing a uniform 
system of meteorological observations at sea, and of con- 
curring in a general plan of observation on the winds and 
currents of the ocean, with a view to the improvement of 
navigation, and to tlie acquirement of a more correct know- 
ledge of the laws which govern those elements. 

" The meeting was convened at the instigation of the Ame- 
rican government, consequent upon a proposition which it 
had made to the British government, in reply to a desire 
which had been conveyed to the United States, that it would 
join in a uniform system of meteorological observations on 
land, after a plan which bad been prepared by Captain 
James, of the Royal Engineers, and submitted to the Govern- 
ment by Sir j. Burgoyne, Inspector-General of Fortifications. 

" The papers connected with this correspondence were pre- 
sented to the House of Lords on the 2l8t of February last,* 
and have been further explained in the minutes of the con- 
ference. And it is here merely necessary to observe, that 
Bome difficulties having presented themselves to the imme- 
diate execution of the plan proposed by the British govern- 
ment, the United States availed themselves of the opportu- 
nity afforded by this correspondence, of bringing under the 
notice of the British government a plan which had been sub- 
mitted by Lieutenant Maury, of the United States Navy, 
for a more widely extended field of research than that which 
had been proposed, a plan which, while it would forward the 
object entertained by Great Britain, would, at the same time, 
materially contribute to the improvement of navigation and 
to the benefit of commerce. 

" An improvement of the ordinary sea route between dis- 
tant countries had long engaged the attention of commercial 
men, and both individuals and nations had profited by the 
advances which this science had made through a more cor- 
rect knowledge of the prevailing winds and currents of the 
ocean. But experience had shewn that this science, if it did 
not now stand fast, was at least greatly impeded by the want 
of a more extended co-operation in the acquirement of those 
facts which were necessary to lead to a more correct know- 
ledge of the laws which govern the circulation of the atmo- 

* See ParliBmentary Papers, No, 115, ^ .OOgIC 
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epliere, and control the currents of the ocean ; and that tho 
subject could not receive ample justice, nor even such a mea- 
sure of it as was commensurate with the importance of its 
•results, until all nations should concur in one general efibrt 
for its perfection. But, could that happy event be brought 
about, could the observations be as extensive as desired, and 
receive that full discussion to which they were entitled, the 
navigator would learn with certainty how to count upon the 
winds and currents in his track, and to turn to the best ad* 
vantage the experience of his predecessors. 

" Meteorological observations, to a certain extent, had long 
been made at sea, and Lientenant Maury had turned to useful 
account such as had from time to time fallen into his hands j* 
but these observations, although many of them good in them- 
selves, were hut isolated facts, which were deprived of much 
of their value from the absence of observations with which 
they could be compared, and, above all, from the want of a 
constant and uniform system of record, and from tbe rude- 
ness of the instruments with which they had been made. 

" The moment then appeared to him to have arrived when 
nations might be induced to co-operate in a general system 
of meteorological research. To use his own words, he was 
of opinion that ' the navies of all maritime nations should 
co-operate, and make these observations in such a manner, 
and with such means and implements, that tbe system might 
be uniform, and the observations made on board one public 
ship be readily referred to, and compared with the observar 
tions made on board all other public ships, in whatever part 
of the world ; and, moreover, as it is desirable to enlist the 
voluntary co-operation of the commercial marine, as well as 
that of the military of all nations, in this system of research, 
it becomes not only proper, but politic, that tbe forms of the 
abstract log to be used, the description of the instruments 
to be employed, the things to be observed, with the manipu- 
lation of the instruments, and the methods and modes of ob- 
servation, should be the joint work of the principal parties 
concerned.' 

" These sentiments being concurred in by the Government 

* 8eB Sailing DlrecttoiiB bj Hiiury. 
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of the United States, tbe correspondence between the go- 
Temments was continued, and finally each nation was inrited 
to send an officer to hold a conference at Brussels on a given 
day. 

'* And that the system of proposed observation and of com- 
bined action might become immediately available, and be 
extended to its widest possible field of operation, it was de- 
termined to adapt the standard of the observations to be 
made to the capabilities of the instruments now in general 
use in the respective naval services, but with the precaution 
of having all these instruments brought under the surveil- 
lance of parties duly appointed to examine them and deter- 
mine their errors ; as tbis alone would render the observa- 
tions comparable with each other through the medium of 
their respective standards. 

" The conference opened its proceedings at Brussels on the 
23d of August 1853, in the residence of M. Piercot, the Mini- 
ster of the Interior, to whom the thanks of the conference 
are especially due. 

" M. Quetelet was unanimously elected president. 

" Before entering upon any discussion, it was the desire of 
all the members of the conference that it should be clearly 
understood, that, in taking part in the proceedings of the 
meeting, they did not in any degree consider themselves as 
committing their respective governments to any particular 
course of action, having no authority whatever to pledge 
their country in any way to these proceedings. 

"The objects of the meeting having been explained by 
Lieutenant Maury,* the conference expressed its thanks to 
that officer for the enlightened zeal and earnestness he had 
displayed in the important and useful work which forms the 
subject of the deliberations of the conference. 

*' In concerting a plan of uniform observation, in which all 
nations might be engaged, the most obvious difficulty which 
arose wm from the variety of scales in use in different coun- 
tries. It is much to be desired that this inconveoience 
should be removed ; but it was a subject upon which the 
conference, after mature deliberation, determined not to re- 
* See ths Minnies of the Pioceedings of tbe Confeienee. 
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commeDd any modification, but to leave to each nation to 
contiQue its scales and standards as heretofore, except with 
regard to the thermometers, which it was agreed should, in 
addition to the scale in use in any particular service, have 
that of the centigrade placed upon it, in order to accustom 
observers in all services to its use, with a view to its final 
and general adoption. 

" The advantages of concert of action between the meteor- 
ologist on land and the navigator at sea were so obvious, 
that, looking forward to the establishment of a universal sys- 
tem of meteorological observation upon both elements, it 
was thought that the consideration of scales could, with 
greater propriety, be left for that or some such occasion. 

" Aa to the instruments to be recommended, the conference 
determined to add as few as possible to such aa were ia 
common use in vessels of war ; but, regarding accuracy of 
observation as of paramount importance, the conference felt 
it to be a matter of duty to recommend the adoption of ac- 
curate instruments, of barometers and thermometers espe- 
cially that have been carefully compared with recognized 
standards, and have had their errors accurately determined, 
and that such instruments only should be used on board 
eVery man-of-war co-operating in this system, as well as on 
board any merchantman, as far as it may be practicable. 

"The imperfection of instruments in use at sea is notorious. 
The barometer having hitherto been used principally as a 
monitor to the mariner, i» warn him, by its fiuctuatioDS, of 
the changes in prospect, its absolute indication of pressure 
has been but little regarded, and makers seldom, if ever, de^ 
termined the real errors of these instruments, or, if known, 
Btill more rarely ever furnished the corrections with tiie in- 
struments themselves. 

" That an instrument so rude and so abundant in error as 
is tbe marine barometer generally in use, should, in this age 
of invention and improvement, be found on board any ghip, 
will doubtless be regarded hereafter with surprise ; apd it 
will be wondered how an instrument so important to meteor- 
ology, and so useful to navigation, should be permitted to 
a. 80 defective, that meteorologists, in their inyestiga^ 

r..niP,..i-,:,G00'^lc 



Meteorological Observatioiis at Sea. 87 

tiona concerning the laws of atmospheric pressure, arc com- 
pelled in great measure to om\{ all reference to the obaer- 
Tations which h^ve been taken with them at sea. The fact 
will, it is believed, afford a commentary upon the marine 
barometers now in use, which no reasoning or ezplanaUon 
can render more striking. 

" It was Uie opinion of the conference tb*t it would not be 
impossible, considering the spirit of invention and improve- 
ment that is now abroad in the world, to contrive a ma- 
rine barometer which might he sold at a moderate price, 
that would fuMl all the conditions necessary to make it a 
good and reliable instrument ; and a resolution was passed 
to that effect, in order to call the attention of the public to 
the importance of an invention which would furnish the na- 
vigator with a marine barometer that at all times, and in all 
weathers at sea, would afford the means of absolute and ac- 
curate determinations. 

" The conference is also of opinion that an anemometer, or 
an instrument that will enable the navigator to measure the 
force, velocity, and direction of the wind at sea, is another 
desideratum. 

" The conference was of opinion, that the mercurial barome- 
ter was the most proper to be used at sea for meteorological 
purposes, and that the aneroid should not be substituted for 
it. 

" With regard to thermometers, the conference does not 
hesitate to say, that observations made with those instru- 
ments, the errors of which are not known, are of little value ; 
and it is therefore recommended, as a matter well worth the 
attention of co-operators ip this system of research, whether 
some plan may not be adopted in different countries for sup- 
plying navigators, as well in merchantmen as in men-of-war, 
with thermometers the errors of which have been accurately 
determined. 

" For the purposes of meteorology various adaptations of 
the thermometer havebeen recommended, such as those which 
refer to hygrometry and solar radiation ; and, accordingly, 
a space will be found in the columns for temperature by ther- 
mometers with dry, wet, and coloured bulbs. With these ex- 
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ceptioDB, tlie only inBtrument, in addition to those generally 
used at sea, for which the conference baa thought proper to 
recommend a column, is that for specific gravity ; the cost 
of this inatmment is too insignilicant to be mentioned. 

" The reasons for recommending the use at sea of the wet, 
the white, and black bulb thermometers are obvious ; but with 
regard to the thermometer with a bulb the colour of sea- 
water, and the introduction on board ship of a regular series 
of observations npon the specific gravity of sea-water, it may 
be proper to remark that, as the whole system of ocean eur- 
renta and of the circulation of sea-water depends in some de- 
gree upon the relative specific gravities of the water in va- 
rious parts of the ocean, it was judged desirable to introduce 
columns for this element, and to recommend that observations 
should be carefully made with regard to it, both at and below 
the surface. 

" With respect to the thermometer having a bulb of the 
colour of sea-water, it is unnecessary to say more in favour 
of its use on board ship than that the object is to ascertain 
whether or no such observations will throw any light upon 
the psychrometry of the sea, or upon any of the various inte- 
resting plienomena connected with the radiation from the 
surface of the ocean. 

" In bringing to a conclusion the remarks npon instrnments, 
the conference considered it desirable, in order the better to 
establish uniformity and to secure comparability among ibe 
observations, tu suggest, as a measure conducive thereto, 
that a set of the standard instruments used by each of the 
co-operating Giovernments, together with the instructions 
which might be given by such Governments for their use, 
should he interchanged. 

" The object of the conference being to secure as for as pos- 
sible uniformity of record and such a disposition of the ob- 
servations tliat they would admit of ready compaiison, the 
annexed form of register was concerted and agreed upon. 
The first columns of this form will receive the data which 
the Government of the United States requires merchant ves- 
sels to supply, in order to entitle them to the privileges of 
co-operators in this system of research, and may therefore 
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be considered as the minimum of what is expected of tliem. 
This coodition, which it may be as well to state here, requires 
that at least the position of the vessel and the set of the cur- 
rent, the height of the barometer, the temperature of the air 
and water, should each be determined once a-day, the force 
and direction of the wind three times a-day, and the observed 
variation of the needle occasionally. 

" Every abstract log kepi by a merchant vessel should con- 
tain at least what is here recommended. Anything more 
would enhance ita value and make it more acceptable. 

" The remaining columns are intended principally for men- 
of-war to fill up in addition to those above mentioned, but it 
is believed that there are many officers in the mercantile navy 
also who are competent to this undertaking, and who will, it 
is hoped, be found willing to distinguifh themselves in this 
joint action for the mutual benefit of the services. 

" In the compilation of this form the conference has had 
carefully in view the customs of the service and the addi- 
tional amount of attention which these duties will require, 
and it is believed that the labour necessary for the purpose, 
at least to the extentspecitied in the instructions for filling 
up the columns, is only such as can be well performed under 
ordinary circumstances, and it has considered it a minimum, 
and looks with confidence to occasional enlarged contribu- 
tions from zealous and intelligent labourers in the great cause 
of science. 

" The directions for filling up the columns, and for making 
certain observations, it will be seen by the minutes, were 
limited to such only as seemed necessary to tlie conference 
to insure uniformity of observation. This subject received 
tlie benefit of much discussion before the meeting, and it was 
considered most advisable to confine the matter to hints, 
which it is hoped will be found sufficient, when embodied in 
the instructions which each nation will probably is^ue with 
the forms, to insure that most desirable end — uniformity. 

" The conference, having brought to a closeits labours with 
respect to the facts to be collected and the means to be em- 
ployed for that purpose, has now only to express a hope that 
whatever observations may be mode, will be turned to useful 
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sccoont when received, and not be sofFered to lie dormant 
for the want of a department to discuaa them ; and that, 
Bbould any Government, from its limited meana or from the 
paucity of the observations transmitted, not feel itself justi- 
fied in providing for their separate discussion, it is hoped 
that it wi]I transfer the documents, or copies of them, tg some 
neighbouring Power, which may be more abundantly provided, 
and willing to receive them. 

" It is with pleasure that the conference has learned that 
the Government of Sweden and Norway has notified itg in- 
tention of co-operating in the work, and that the King baa 
commanded the logs kept by his Swedish subjects to he trans- 
mitted to the Royal Academy of Science at Stockholm, and 
also that in the Netherlands, Belgium, and Portugal, mea- 
sures have been taken to establish a department for the same 
purpose, and that the Admiralty of Great Britain baa ex- 
pressed its intention of giving instructions for meteorological 
observations to be made throughout the Royal Navy. 

" The conference has avoided the expression of any opinion 
as to the places or countries in which it would be desirable 
to establish offices for the discussion of the logs, but it is 
confidently hoped that, whatever may be done in this respect, 
there will be always a full and free interchange of materials, 
and a frequent and friendly intercourse between the depart- 
ments ; for it is evident that much of the success of the plan 
proposed will depend upon this interchange, and upon the 
frankness of the officers who in the several countries may 
conduct these establishments. 

" Lastly, the conference feels that it would but inadequately 
discharge its duties, did it close this report without endea- 
vouring to procure for these observations a consideration 
which would secure them from damage or loss in time of 
war, and invites that inviolate protection which science claims 
at the hands of every enlightened nation ; and that, as vessels 
on discovery or scientific research are by consent suffered to 
pass unmolested in time of war, we may claim for these do- 
cuments a like exemption, and hope that observers, amid the 
excitement of war, and perhaps enemies in other respects, 
may in this continue their friendly assistance, aud pursue 
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tbeir occupation, until at length every part of the ocean shall 
be brought within the domain of philosophic research, and a 
Byatem of investigation shall be spread as a net over its sur- 
face, atid it become rich in its benefit to commerce, navigation, 
and science, and productive of good to mankind. 

" The members of the conference are unwilling to separate 
without calling the attention of their respective Governments 
to the important and valuable assistance which it has received 
from the Belgian Government. That the conference has been 
enabled to draw its labours to so speedy and satisfactory a 
close is in a great measure owing to the facilities and con- 
veniences for meeting and deliberating which have been af- 
forded by His Majesty's Government. 

" Signed at Brussels, this 8th day of September 1853. 
■R„,„- „ f QuETELET, President. 

iJelgium, I Lahceb. 

Denmark, P. RoTHB. 

France, Delamarohe. 

Great Bntain. [h. JAMBS. 

Netherland, JAlfSBK. 

Norway, iHLBir. 

Portugal, De MattOS CobbeA. 

Russia, GORKOVEHKO. 

Sweden, PbttbessOS. 

United States, MAORr." 



An Eetay on the China-atone and Ghina-claye of Cornwall, 
utith a Deecription of some Mechanical Improvements in 
the Mode of Preparation of the latter. By Mr H. M. 
Stokeb, of St Austell, Cornwall. 

The China-stone and China-clays of our county, or the 
disintegrated granites, have of late years assumed a no less 
important than interesting feature in its history ; not only 
to the capitalist, from the great addition the discovery of 
their use has made to its commercial importance ; to the 
working-classes, from the necessarily co-existent increase of 
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employment ; to the sbipping, from the quantity annually 
exported ; but also to the travelltir, from the picturesque 
scenes, the preparation of these articles has added to the 
previously existing and unexampled ones offered him for con- 
templation in the various modes of raising and rendering 
available the mineral wealth for which we have been so long 
and so justly funed ; and not only to these, but to the prac- 
tical chemist as well, does it afford matter for speculation, 
inasmuch as the supply of the former of these articles is so 
limited, as to require, in the course of a very few years, 
some cheap and easily available substitute ; whether to be 
supplied from this or from some other county, is a questio 
to be determined only by the conjoined efforts of the miner, 
the geologist, and the analytical chemist. 

From these few remarks, any apology for the appearance 
of the present essay would only be out of place, especially 
when we take into consideration the paucity of information 
possessed even by such men as the jurors of the Exhibition 
of the past year, as proved by their indifference both to the 
purity and quantity of the raw material ; and this is now the 
more to be deplored from the contrast presented to us in the 
degree of attention paid by those jurors who investigated the 
merits of this article in its manufactured state, and by the 
observations necessarily made on other raw material, not 
less than from the fact that in no work with which I am at 
present acquainted has the preparation or the source of this 
article been fully described. 

These observations will be found to refer generally to 
those districts whence the greater amount is attainable, and 
from them I have reason to hope that some few general laws 
may be deduced, whereby, when the present source is ex- 
hausted, other localities may be found in the county for their 
supply. 

Attention was first directed to the fact, that the disinte- 
grated granite and clays of our county, as well as those of 
Devon, when fused or burned, could be rendered available 
to the potter, in 1768, by the late Mr Cookwortby of Ply- 
mouth, who extensively exported them to the potteries of 
Staffordshire for that purpose from Devon ; subsequently to 
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wLich, large beds of a like (IcBcription of clays were found in 
the parish of St Stephen's : and it having been ascertained 
that the decomposing granite, from which such beds are 
formed, was capable, when fused, of forming a suitable glaze 
for the articles made of the clay, a large trade was at once 
opened, which has continued progressively to increase till 
the present time. 

The disintegrated granite, under the name of China-stone, 
from the use to which it was applied, was exported at a later 
period than the China-clay or kaolin, — this article of com- 
merce not having been introdnced till the year 1802, when 
it. was first raised from a bed of great purity, containing no 
iron or manganese, but merely felspar, silica, and mica, in 
varying proportions. And this is at present the only source 
from which it can be obtained of a sufficient degree of purity 
for ordinary purposes; though, from its price, and the efforts 
that have been mode by chemists, both here and in the pot- 
teries, to gain a substitute for it, it is very doubtful whether 
it will long continue so ; more especially if the distance we 
are placed from Stafford be taken into consideration. 

Most of the granites from which the China-stone was 
formed, differ from ordinary granite only in the existence in 
the latter of plates of talc, hornblende, or diallage, the pre- 
sence of either of which renders the China-stone in which 
they are found, though but in small proportions, of not even 
the slightest use, from the black or brown-coloured slag of 
silicate of iron or manganese found on fusion. Some varia- 
Uou, too, may be found in the amount of each of the ingre- 
dients which I have named, but this affects neither the clay 
formed on a continuation of the disintegrating process, nor 
is it supposed to exert any influence on the glazing properties 
of the stone. 

The places in which a search for this article would be in- 
stituted with tlie greatest probability of success, is in the 
proximity of fissured granite rocks, contuning, or supposed 
to have contained, softened stone ; or in hills with rounded 
heavy summits, the beds of which are placed horizontally, 
and felspar (or feldspar) forming its predominating ingre- 
dient. 
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The bed Trom ivhich it is obUuned is about three-fourtba 
of a mile in extent, on the contiguous borders of the parishes 
of St Dennis and St Stephens, occupying almoet the centre 
of the central granite district of the county, and is sur- 
rounded by other primary rocks of igneous origin, which, as 
they stretch towards the coast on either side, merge into 
beds of killas or clay-slate. On the eastern and northern 
boundarieg, the granite is more irregular and abrupt in cha- 
racter than on the other sides, is tnore porphyritic, and con- 
tains a much larger proportion of felspar, in largfe white or 
red opaque, cubic, or rholnboidal crystals ; while on tUe 
south it is separated from the neighbouring gratiite by a 
large elvan dyke. And it is worthy of notice, that, while on 
one side of this you may find China-stone perfectly pure, on 
the other, only from one to two feet distant, the stone is 
rendered useless by the presence of small plates of talc im- 
bedded in dense gi'ay granite, which also forms a portion of 
the eastern boundary. 

Any one who has carefully studied the porphyry dykes, or the 
general nature of the primary rocks of our county, cannot but 
have noticed the difference in the temperature at which some 
of them have been upheaved, compared to that of others ; fotf 
while some of our granites are composed of substances which 
have in their crystals a certain amount of water that has not 
been lost, others have no trace of it, their felspar having 
become an amorphous-looking powder (kaolin) ; and others 
presenting the same waxy edge on fracture that is noticed in 
porcelain, particularly the elvan dykes : and from this it has 
been conjectured, though to me it appears doubtful, that as the 
melting point of other minerals was considerably below that 
of these rocks, at the time of the extraordinary convulsion to 
which our county has been subjected, the China-stone was 
by this means freed from iron, &c, ; and that, on its having 
reached the surface, the water by which it was surrounded 
at once caused the crystals of felspar to split, lose their out- 
line and character, and become easily acted on by the solvent 
power of rain-water, which, by depriving it of a portion of 
its potash, leaves the crystals of quartz or silicic acid and 
plates of mica, glistening with a silvery hue, imbedded in a 
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mass oF silicate of potash and alumina ; which, from the losa 
of crystallization, cannot be termed felspar, nor is it kaolin, 
for it has not been subjected sufficiently long to the causea 
which lead to ita formation. 

Many have thought, and do still suppose, that the clay is 
gradually forming into granite, and confidently assert that 
the whole of the middle granite tract was undoubtedly formed 
from clay beds ; the geologist, I need scarcely add, will be 
able to estimate this at its proper worth : others also add, 
that this mass has been thrown up in the water, which at first 
covered it and fell hack on itself, which they assert accounts 
for the flattened outline the tops of the hills of this district 
present. 

The chief causes which I believe to have led to its disin- 
tegration, and not only to the formation of China-stone, or 
China-clay, hut to that of all the land at present in cultiva- 
tion or capable of being cultivated, are — Isi, external 
physical agents, proved by the fact that China-stone is very 
seldom found at a depth of more than from 20 to 30 feet 
fi'om the surface ; the influence of the seasons ; the changes 
from hot to cold on a body composed of crystals possessing 
such different expansive powersas thoseoffelspar and quartz; 
and the solvent power of rain-water: while, as chemical 
agents, we have, 2dly, the influence of the excess of carbonic 
acid in the air, as well as that from the interior of the earth, 
of the influence of which we have abundant proof in the ex- 
cellent crops obtainable near lavas, or wherever this gas can 
gain access to the compound silicates of which the greatest 
portion of the earth's crust consists ; and by the influence of 
respiration in rooms provided with windows, which may have 
been exposed for a long period to its application. 

At present, while there is a great demand for the article, 
the spot from whence China-stone is procured presents the 
appearance of a large rabbit burrow, as there are no less 
than nine sets for the district, the proprietor of each of which 
has his portion of the hill covered with the mouths of pits, 
around which are stationed a number of men with their 
waggons, who, after the China-stone has been raised by quar- 
rying and the employment of powder, carry it to one of the 
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nearest [)orts to be ahipped for tbe potteries of Staffordshire 
and Woreestersliire. These ports are distant seven or nine 
miles from tbe quarries, entailing in this transport a con- 
siderable amount of land carriage, and a conseq^nent increase 
in the price, which of late years lias been raised from 12fl. 
to 20s. free on board, at Far, Fentewan, or Charlestown; 
still tbe demand has hy no means diminished, and the pror 
prietors of these sets have been obliged to fix a cert»n lioiit 
to their annual supply of 18,000 tons, which rate of consump^ 
tion will have efiectod tbe removal of all tbe China-stone in 
these beds in rather less than fifty years. 

The number of people employed in its preparation are com- 
paratively few, as the operation of blasting requires but two 
or three persons in each pit ; and in loading the waggons the 
parties employed as carriers are but too eager to fill in order 
to gain a load. The before-mentioned reasons render the 
question of supply an important one, ^nd one well woi-thy 
the attention of the land-owner as to future resources, and 
the influence tbe discovery of any large bed of good stone 
would exert on bis pocket; though, while the present sets 
of the China-stone Company of Cornwall hold out, they not 
only can but will maintain a monopoly. 

China-stone, in its present state, consists of a mixture of 
quartz, felspar, and mica, blended so as to form a homo- 
geneous mass which very much resembles granite, though its 
toxture is not so compact; tbe quartz exists in small bluish- 
white and transparent crystals, the edges of which, by tbe 
process of disintegration, are rendered more or less indistinct, 
and they have become more transparent than when in the 
form of granite. These crystals are imbedded in a mixture 
of white felspar which has lost a portion of its potash, and 
small opaque scales of mica having a lustrous silvery aspect 
and very thin : the granite from which it has been formed is of 
the simplest kind, the more common forms containing, in addi- 
tion to the mica, quartz and felspar, which may be either red 
or gray, crystals and scales of hornblende, diallage, or tale, 
with a more or less appreciable amount of iron, indicated by 
the black spots formed on fusion or calcination ; and as the 
chemical composition of tliis article, wbea pure,, should indl- 
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cate an absence of these deteriorating qualities, until some 
cheap mode of separating these constituents from the otbei*- 
wise vitrifiable granites of our county be found, the China- 
Btone at present in use must retain its pre-eminence, consist- 
iDg as it does of a pure double silicate of potash and alumina, 
which, when fused, forms a pearl-white translucent mass, 
firm and resonant, consisting of an opaque body of nearly 
perfectly formed kaolin, surrounded by and diffused through 
the glaze of silicic acid, to which its transparency is due : and 
Tiot only does the foregoing detenorating substances render 
the article useless, but should there be a Tery great excess of 
quartz crystals or silica the article will not, from the fortoa- 
tion of single silicates, be capable of fusion at any temperature ; 
though this fault may be remedied by the addition of either 
potash or Eoda, to which the vitrifaction not only of tliis, but 
of the various kinds of glass, is also due ; felspar, according 
to Liebig, containing 1775 per cent, of potash. 

China-stone is used in the potteries for a number of pur- 
poses, the most important of which are, \it, — in the forma- 
tion of clay bodies to form biscuit ware ; 2dly, — ^to strengthen 
clays rendered poor by the absence of potash ; and, Zdly, — in 
the preparation or construction of glazes, for the calcined 
biscuit ware, when mixed with other ingredients. 

The manufactured China-stone and China-clay is termed 
*' pottery," of which there are several varieties, each contain- 
ing different proportions, of China-stone, clay, and other 
articles. In the porcelain series there is said to be but 3 per 
cent, of potash, but this I imagine, from the transparency and 
purity of the body, to be inaccurate : the Chinese used to em. 
ploy the ashes of ferns, which, from the amount of carbonate 
of potash they contain, gave to it that richness and blending 
of the body with the glaze for which it has been long remark- 
able : bone ash was also used, both by the Chinese and French, 
and is now employed by our potters in considerable quantity, 
for the sake of the phosphate of lime it contains, whicli^ 
during the process of fusion, odds considerably to the trans- 
parency of the ware without rendering the glaze liable to 
craze or peel off, as would be the case were lime alone cm- 
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ployed ; in taat at times, during a single firing, more than 
£5000 worth of pottmy is resdwed nseless by the admixtnre 
of this earth, the surface of the BerviceB becoming ooTered ■ 
with a congerieB of cracks and fiasnres ; hence great care ia 
necessary to prevent its addition. 

The teriDB employed to designate the kinds of cal<»ned and ' 
fnsed wfltes, are : — Pipe-clay, the least ased and least impor- 
tant ; Queen's ware ; Terra Cotta ; Basalts ; and Porcelain 
biscuit ; the whole of which were introduced by Wedgewood, 
to whose persevering, accurate, and scientific research, vre- 
are indebted for the position our pottery now h<^B ; and it- 
should not be forgotten that the rapid strides by which we 
have gained it, and the discoveries that have of later yeurs 
been made in this art, have been wholly derived from a good 
practical acquaintance with ohemioal analysis, the import- 
ance of 'which cannot be too strongly nrged, on both ^e potter 
and the producer of the raw material. The other and more 
common wares are, porcelain ; pottery, an inferior kind of 
porcelain ; and earthenware ; to the description of which I 
shall for the present confine my attention, that of the before 
mentioned wareB, as well as of Parian, biscuit china, &c., 
belonging more strictly to the province of the potter than to 
that of the writer of the present Essay ; though, from the 
history of the experiments to which their existence is dae, 
the sabject will be found fraught with interest to the chemist 
and geologist. 

Until a very late period pottery manufacture was com- 
paratively unknown in England j in the eighteenth century 
we were indebted entirely to the Chinese for our best, and 
to the continental potteries for our commoner wares ; a cen- 
tury has but elapsed, and to the credit of the industrious, the 
perseveriug, the indefatigably speculating, Englishman, be it 
added, that from pole to pole, under any portion of theglobe's 
equator, wherever the traveller may roam in search of adven- 
ture, no less than through the length and breadth of hia happy 
little island home, he will find, in his cup, his plate, or bis 
dish, a never dying testtmouial to the enterprising character 
of the Englishman. 
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In porcelais or china and the cciaraer variety termed pot- 
tery, the iDgrediente are bo combined as. to act chemically oa 
each other, the decomposed felspar consisting of a fusible 
glass of silicate of aluAiina and potash, more opaque than 
that formed by the fased «ile^ in which it is disseminated ; 
and when the body is formed of China-clayi infusible at the 
highest temperature, in tlie process of vitrifaction, it is so 
acted on, as to form a substance uniformly opaque, having a 
vitreous, waxy fracture, and when Coloured by some metallic 
base is termed stoneware. 

There are two kinds of china or porcelain ; the one termed 
the hard china was formerly imported from France, though, 
of late years, it has been altogether superseded by the second 
TBriety, or soft china. The body o£ hard china may be cou- 
Teniently formed by a mixture of ingredients in the following 
pn^ortions : — 

Kaolin, or China-clay . 70 parts 

Felspar ... 14 ... 

Sand . . . . 12 ... 

Belenite ... 4 ■•• 

which calcined, forma the biscuit : thisrafter being di^qred in 
a, mixture of potash and felspar, is again heated, when vitri- 
faction ensues, the article pOBsessing a homogeneous trans^ 
lucent structure, and not a mere glaze or coat as found on 
tiie common earthenware. In making soft china the English 
potters fully vitrify tha ware by the first application of heat, 
the shape of the article being kept by ground flint, removable 
with ease after it is taken from the oven, and the glaze being 
Bubgequently applied is vitri&ed at a lower temperature than 
that used in the formation of the biscuit of soft china, the iur 
gredients used to form which, are, — 

Bone .... 46 parts 
Kaolin . . ; . 31 ... 
China-stone . . . 23 ... 

tn making the glaze, a frit is first formed, which renders the 
glaze more easily applicable to the surface of the biscuit, by 
calcining a mixture similar to the following : — 

G 2 ^ 
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C%ina-Btone . . . 25 parts 

Soda .... 6 ... 

Bonx .... 3 ... 

Nitre .... 1 ... 

Of tiiia frit, when gronnd, 26 parts are taken, and added to 
(V nized with — 

26 of groand China-stoiie, 
31 ... white-lead, 

7 ... flint, 

7 ... c&rbonate of lime, &o., 

3 ... oxide of tio, 

ID which the biscuit is dipped prior to the last application of 
heat. The colours to be laid on the ware are applied and 
hamt in prior to the formation of the glaze, an article often 
requiring a separate burning for each diiFcrent colour, thus, 
especially in gilded articles, entailing an additional amount 
of cost and labour. 

The China-stone increases the strength and sonorosity of 
the article, while the ground fiint gives whiteness and density 
to the base of plastic clay : earths are by themselves infu- 
sible, but on the addition of silex or silica, another name for 
quartz, we form a silicate, to whicli, if we add a third of earth, 
with an alkaline base, we form a body vitinfiable and uniformly 
translucent. 

As it may not be uninteresting to my readers, I shall briefly 
attempt to describe the mode in which the C^ina-stone and 
China-clay are treated, prior to their being turned, twisted, 
and flattened, to form the numberless articles in which they 
greet the eye. 

The China-stone is ground to a fine powder by means of 
a number of stones which are kept rotating on the bottom 
of a paved vat, when it, as well as the clay and gi-oniwi flint, 
are mixed with a certain quantity of water, by a process 
termed "bluging," till of the consistence of cream, when His 
passed in a state of slop or slip through a series of cambric or 
lawn sieves kept rapidly revolving by a water-wheel, each pint 
of clay slip weighing twenty-four ounces, while that of tbo flint 
or China-stone weighs thirty-two ounces ; it is then passed 
through a very fine silk sieve, after whit^ these' ingredients 
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are mixed together id variable proportiooa in a large vat or 
tub, and, as soon as the mixture has attained its requisite 
consistence, the water is driven off by evaporation, which 
causing tbe slip to contain in its interstices an innumerable 
quantity of air globules, renders it necessary that it should 
be submitted to the process of kneading or beating, after 
which it was formerly thought necessary, though now aban- 
doned, that this mass should lie fallow for three or four 
months, when it is considered to be fit for the lathe. 

The proportions of the ingredients used in the different 

kinds of earthenware are as follow : — 

In eream colour or pfunted ware, — Dorsetshire clay, S6 

parts ; kaolin or Ohiaa-clay, 27 ; flint, 14 ; and China* 

stone, 3 parts. 

In brown ware, — red clay, 83 ; Dorset clay, 13 ; flint, 2 ; 

and manganese, 2. parts. 
In drab ware, — Cane marl, 32 ; Dorset clay, 22 ; China- 
stone, 45 ; and nickel, 1 part. 
In jasper, — barytea, 32 ; kaolin, 15 ; Dorset clay, 15 ; 

stone, 33 ; and of lead, 3 parts. 
The glazes commonly used for the cream-coloured ware 
consists of varying proportions of white lead and Cbiua- 
stcme, or, as these may craze, a frit of the following materials 
is often employed : — 

Of Chinsrstone, 30 ; flint, 16; red lead, 25; soda, 12; 
and borax, 17 parts ; 26 parts of this are then mixed 
with 15 of China-stone, 10 of flint glass, 9 of flint, and 
40 of white lead ; which constitutes the fritted glaze. 
Tbe composition of most of the bodies and clays now used 
is a secret confined to the walls of the mixing room, so that 
it is ^tremely difficult to ascertain, with any degree of ac- 
curacy, the influence of an excess of ingredients ; thereby en- 
tailing a co-existent difficulty on the part of the producer, in 
his endeavour to form or prepare a substitute for these 
articles. 

The Chma-clay or kaolin of Cornwall was first brought in- 
to notice at a very late period, though tbe material itself has 
been long used ; in fact, not only were the Chinese well ac- 



.;, Google 



102 Oti the China-atone and China-elajf of Comvjall. 

quainted with it, both in a raw and manufactured state, from 
Uie most remote ages, but it is also probable, from the in- 
teresting evidences lately brought to light, tliroagh the in- 
dustrious exertions of Mr liayard, and from other souroes, 
that the Egyptians knew somewhat of its uses- 

When obtained by Mr Cookworthy, ia 1768, from the Les- 
orowse and Trethose clay works, ia the paHsh of St Stephens, 
a large supply was at once demanded for the Staffordshire 
pott«ries, which has gradually increased till the present 
time. The average annual export of late years, which I hare 
been enabled to offer my readers through the kindness of 
the most influential shipping agents in the neighbourhood, is 
as follows : — 

At Charleston . 40,000 tons of China-clay. 

... Par . . 10,000 ... 

... Pentewan . 18,000 ... 

...other harbours . 12,000... 

Forming a total of 80,000 tons. 
From the little attention paid to former exports of this 
article, I have been unable to form an accurate estimation of 
them, though some idea of the increase maybe gleaned front 
the following estimates of the value of the exports of the 
manufactured article, to the various countries with vhuA 
England has any commercial relations ^— 

Shipped from Staffonl in 1835 . £280,000 
1837 . 660,000 
1841 . 600,769 
1851 . 1,210,000 
while adding to this the exports from Derby, Worcester, and 
other potteries, will give a total of £2,150,000 shipped during 
the past year ; in addition bo which, of late years, a consider- 
able amount of crude kaolin has been exported to every pot- 
tery on the continent, and also to thqae of our inquiring 
American brethren, while a small portion has been used foT; 
bleaching. 

(To be eontimud.) 
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On the Analysis o/Euclaee_. By J, W. Mali.bt, Esq., Ph. D. 

Euclasfi, from its iransparencj', delicate shades of colour, 
and perfect crystallization, is one of the most beautiful mineral 
species with which we are acquainted; and since it is at the 
same lime a mineral of great rarity, good specimens of it 
form some of the most highly prized ornaments of mineralo- 
g^cai collections. 

Such of the characters of the mineral as can be examined 
withont injury to the specimens, have been pretty accurately 
studied, especially the complex crystalline forms under which 
it occurs, which have been described at length by Hauy, 
Weiss, Phillips, and Lety. Our knowledge of its chemical 
composition, however, the investigation of which involves the 
destruction of the specimens operated on, depends upon a 
single analysis by Berzelius, as the number given by Yau- 
quelin, the only other chemist who has examined the sub- 
stance, are almost valueless, presenting a loss of about 30 
per cent. 

Though ^m the high authority of Berzelius as an analyst, 
any other investigation could scarcely be expected to yield , 
results of much novelty, or differing materially from those he 
has given, yet a second analysis possesses some interest, even 
if merely conBrmatory of his. The results of one which 
I have recently made, I wish, therefore, to bring under the 
notice of the Society. 

The material employed for this analysis, consisted of four 
fragments of crystals, weighing together about 20 grains. 
TboDgh this is rather a smaller quantity than is usually 
taken for a mineral analysis, it was in the present case quite 
enough, as the constitnents to be determined were but few, 
and alumina and glucina form a large proportion of the 
whole. These fragments were perfectly clear and transpa- 
rent, three of them of a beautiful pfJe mountain-green, and 
one of a very light tinge of blue. They presented both na- 
tural crystal planes and faces of cleavage, and amongst the 
former were several adapted to the use of the reflecting go- 
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niometer. The mean results of some angular tneasurementd 
over the obtuse lateral edges of four distinct vertical prisma 
were, 116° 6', 127° 61', 140° 44', and 149° 3?; all of which 
agree nearly with numbera given by Phillips. The only 
cleavage I observed was that parallel to the terminal plane, 
replacing the acute lateral edge of the vertical prism, which 
is mentioned in mineralogical systems as the only cleavage 
easily obtained. ' 

The specific gravity of these fragments was 3'036. They 
wore reduced to fine powder, ajid fused with the mixed car- 
bonates of potash and soda, and the analysis was then coib' 
ducted according to the usual routine for silicates. The atu- 
minaand glucinawere separated according to the old method 
by carbonate of ammonia, as from previous experiments I 
found the use of caustic potash, which has been more recently 
proposed for this purpose, both difficult and uncertain. The 
analysis gave the following constituents per cent. : — ■ 







AtoniB. 


Silica . ■ . 


44-10 


950 


Alumina 


31-87 


620 


Glucina 


21-43 


564 


Peroxide of ii-on , 


131 


.. 016 


Peroxide of tin 


■35 





99-14 
Theae numbers agree very fairly with those of Eerzelius, 
and dividing by the atomic weights of the several constituents, 
give their equivalent proportions as in the second column. 
These are very nearly in the ratio : — 

SiOj,: AljOg! G, 0,=3:2:2. 
And hence we have the formula :^ 

2(A1, 0, SiOg) +G, OgSiOg. 

Or if the two earths, alumina and glucina, bo iaomorphous :— 

4(A1, O. + GjO,) 3 SiO,. 

Scaeclii, taking glucina as a protoxide, suggests an ana- 
logy between euclase and epidote, but if the corrected atomic 
weight of this earth be used, the formulfe of these two minerals 
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differ widely.* If, on the other hand, aluminaand glucina be 
iBomoTphous, the composition of cuolase coincides with that 
of andainsite. 

4 Al, O, 3 Si 0,. 
part of tiie alumina being replaced by glucina. An impor- 
tfuit objection to the idea of any real connection between 
these minerals, however, arises from the fact, Uiat they occur 
in different crystalline systems, andalusite belonging to th6 
right prismatic, while euclase is in the oblique prismatic sys^ 
tern. 

There was one minor pointin connection witli Bcrzelius's 
onalysia which it was interesting to examine with special 
care, namely, the occurrence or not of a small quantity of tin 
in euclase, and I, therefore, took particular pains in testing 
all the reagents for this metal before using them, and made 
a separate blowpipe experiment on the mineral itself, with 
the object of reducing the tin directly. Even by the latter 
method there was no difficulty in distinctly ascertaining its 
presence, and there can, therefore, be no doubt of its really 
existing in the pure mineral. 

The occurrence of traces of this metal in other silicates, 
as beryl, epidote, and a magnesian gai-net, meteoric stones, 
and in several ores of titanium and tantalum, has been re- 
marked by different analysts, especially by Berzelius, and is 
certainly a very curious fact, when we consider the extremely 
small number of minerals in which tin forms a leading con* 
Btituent, and the improbability of such minute quantities 
being essential to the composition of the species in which 
they occur. — (Journal of tJie Geological Society of Dublin, 
vol. V. part iii., 1853, p. 206.) 

* Tha angle! of cryatals of thi tiro speciee also difTer cOQBlderably . 
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OntheAnatooff and PJ^rioUgy of Oorefylophora f atornki- 

buHon to our knowledge of tiie Tubwlarum Zoophgrtm. 
By Gboesh Jahes-Aluian, MJ>^ M.BmX.A., Frofessor of 
Botany in tiie UniTerut; of Dublin, &c. 

The author, after pointing oat the neceasit; of giving 
greater defiaiteneas to the terminology employed in the de- 
scription of the true zoqphytea, proceeds to the anatomical 
detaila of Oordylophora, a genua of Tubulariadee. Hp de- 
monstratea that Cordj/lophora is esBentially composed in all 
its parts of two distinct membranes inclosing a carity, a 
structure which ia common to all the Hydroida. For greater 
preciaion in description, he finds it necessary to give to these 
membranes special names, and be therefore employs for tlte 
external the name of ectoderm^ and for the internal that of 
endoderm. Each of these membranes retains its primitive 
cellular structure. In the ectoderm thread-cellt are pro- 
duced is great abundance ; these are formed in the interior 
of the ectodermal cells by a process of andogeqous cell-for- 
mation, and are afterwards set free by the rupture of the 
mother-cell. The thread-cells in a quieacent state are minute 
pToid capsules, but under the influence of irritation^ an iiL- 
temal sac ia protruded by a process of eTag^nation ; the Sur- 
face of the evaginated sac is furnished wit^ a (urcle of curved 
apicula, and from its free extremity a delicate and long fila- 
ment is emitted. The thread-cells of Cordylophora thaa 
closely resemble the " hastigeroua organs" of Hydra, The 
polypary is a simple uaot^aniced secretion deposited ia la^eni 
from the ectoderm. In the endoderm the author points pqt 
a distinct and well -developed glandular structure composed 
of true secreting cells, which are themselves produced in the 
interior of mother-cells, and elaborate a brown granular se- 
cretion which he assumes as representing the biliary secre- 
tion of the higher aoimals. He describes, as a system of 
special muscles, certain longitudinal fibres, which may be 
distinctly seen in close connection with the inner surface of 
the ectoderm. The tentacula are shewn to be continuoua 
tubes communicating with Uie cavity of the stomach, and thus 
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possess the samfl essentiat stancture as those of Hydra; 
they iff« ferraed of a direct continofttion of tfae ectoderm of 
the polype, Imed by a similar eontinnatioa of the endoderm. 
TkMmpeajranoe of transTerse septa at regular intsrralB, 
whi^ is BO very strikiag 1q these teotacula, must not be at- 
tributed to the existence of true septa. It is due to a peon- 
liar conditioD of the endodermal layer, but the author has 
sot been able to give a satisfactory explanation of it. jThrough 
^e whole of the canal which pervades the axis of the stems 
and branches, a constant though a regular rotatory moTe^i 
ment is kept up in the contained fluid ; this moyement is not 
due to the propulsiTe action of vibrfttJle cilia, and is explained 
by the author as the effect of the active processes going on 
in the secreting cells of the endoderm, processes which etui 
scarcely be imagined to take place without causing loeal al- 
terations in the chemical constitution of the surrounding 
fluid, and a consequent distnrbance in its stability. 
■ The peprodnctiTe system of Cordylophora consists of ovoid 
capsules situated on the nltimate branches at some distance 
behind the polypes ; some of these capsules contain ova, 
others epermatozoa ; they are plainly homologous with the 
ovigerous sacs of the marine Tubulariaded ; Uiey present a 
very evident, though disguised medusoid structure, having a 
hollow cylindrical body, whose cavity is continuous with that 
of the polype-stem, projecting into them below, and repre- 
senting the proboscidiform stomach of a Medusa, while a 
system of In-anebed tabes which communicate at their origin 
with the cavity of the hollow organ, must be viewed as the 
bomologues of the radiating gastro-vascular canals, and the 
proper walls of the capsule will then represent the disc. 
From comparative observations made on other genera of 
Sydroida, the author maintains the presence of a true me- 
3us6id strncture in the fixed ovtgerous vesicles of all the 
genera he has examined, and he arrives at the generalization, 
that for the production oftrue ova in the hydroid zoophytes, 
a particular form of zooid is necessary, in which the ordinary 
polype- strncture becomes modified, and presents, instead, a 
tnore or less obvious medusoid conformation. Hydra being 
at present the only genus which appears to ofi^r an excep* 
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tioa to Qan law, though the author believes that the ezcept- 
iioa ia oaly apparent, and that further obsrarvaiionB will 
Ntahle UB to refer the reproductive organisation of Uiis 
zoophitfl to the same type with that of Cordylophora aaA the 
BUkrine Hydroida. The autiior has satisfied himsdf that the 
OTOr-Uke bodies coDtaioed iu the capsules of Cord^flaphora 
are true ova, and not gemmcB ; he has demonstrated in them 
a distinct germinal vesicle, and has witnessed the pbenO' 
mencm of yelk-cleavage ; and tlie paper details the develtqt- 
aaat of the embryo to the penod of its escape from Iho eaiH 
sule in the form of a free-Hwimming ciliated animacule, and 
traces its subsequent progress into the condition of tiie adult 
zoophyte. — {Proee^inffa of ike Royal Sometif, London, 1853). 



On the Elasticity of Stone and Crystalline Bodies. 
By E. HoDaKiNSOy, Esq.* 
It is generally assumed by writers on the strength of ma- 
terials, that the elasticity of bodies is perfect, so long as the 
material is not strained beyond a certain degree. But irom 
the experiments I made several years ago, at the instance of 
the British Association, on the strength of Hot and Cold 
Blast-iron (vol. vi.), I was led to conclude that the assump- 
tion was very incorrect, as applied to cast-iron at least ; and 
further experiments rendered it probable that it was only an 
approximation in any. Among the bodies of most value in 
the arts, cast-iron holds an important place ; and I found 
thatbars of that metal, when bent with forces, however small, 
never regained their first form, after the force was removed ; 
and this defect of its elasticity took place whether the cast- 
iron was strained by tension, compression, or transverse 
flexnre. I subsequently found that in the first two strains 
(by tension and compression), the straining force might be 
well represented by a function composed of the first and Bc- 
cood powers of the change of length produced, — ^thus, 
w = ae— be' 

* Se&d befbre tiia Ueeting of the Brllbh Auoclktion fbr the AdvuMement 
of-ScioDce st Hull. 
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where w is ihe weight applied, « the extension, e the ooin- 
preBsion, and a, a', b, if constant quaaiitieB. If ihe eluti- 
eity were perfect, the part depending on the secraid power 
must be ne^ected. The neceeait^ of a change in the funda- 
mental aSBumption for ealcalattng the Btrength of materi^s 
may be inferred from the fact, Uiafc in computing the breaJk- 
ing weight by tetuion^ from experiments on transverae flex' 
nre and fracture, we obtain the strength of caat-iron three 
times aa great as from numerous experiment I have fornid 
it to be. The formnlte of Tredgold give this eironeona result, 
ftod those of Narier are in accordance with them. 

Stone. — To obtain the elasticity of stone, I had masses of soft 
stone, obtained from various places, sawn up into broad thin 
slabs, 7 ^et long, and about 1 inch thick. They were rubbed. 
smooth, and rendered perfectly dry in a store, and were bent 
transversely in their least direction by forces acting horizon- 
tally. The slabs, during the experiments, were placed with 
their broad side vertical, and had their ends supported, 6 feet 
6 inches asunder, by friction rollers, acting horizontally ahd 
TCrtically. It resulted from the experiments, that the defects' 
of elasticity were nearly as the square of the weight laid on, 
or, consequently, as the square of the deflexion nearly, as in 
east-iron. The ribs never regained their first form after the 
weight was removed, however unall that weight had been. 
From other ribs of stone, obtained from various localities, 
and broke transversely by weights, acting vertically, and in- 
creased to the time of fracture, the ratio of the deflexion to 
the weights applied were found in various experiments to be 
nearly as below : — 

■02 -01 -02 -018 -02 -027 

•035 -012 -022 -023 0*22 "032 

■05 -0126 -033 -024 <024 -030 

•07 -OU -036 -027 •026 -038 

•09 ^016 -026 

■11 -016 

The ratio represented by the numbers in each vertical co- 
lumn, are those in each separate rib of stone ; and they would 
have been equal if the elasticity had continued perfect, but 
they were increasing where the weights were iofireas^^i^, 
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svery instance. The obange shewn b; these experiments to 
be necessary would increase oonsiderably the matbematic&l 
difficultJH of the subject ; and tbey would be greater still, if 
the change of hulk and lateral dimensiona in the hodiea 
strained were included, according to the conclanions of Pois-^ 
son> or the experiments of Wertheim, which are at vfu^ance 
wiUi eaefa other. But these ithanges' are so small in the 
bodies I am contMUplatlng, that tiiey may be neglected 
for flJl practical purposes. Thus, irom my experiments, the 
stmost extension of a bar of east-iron, 60 feet long, is about 
1 inch, or ^^eth of the length, and therefore the ehange of 
lateral dimensions of the bar being only a fraction of this 
yjffth, according to either Poisson or Wertheim, it is too. 
small to need inolnding. The experiments in which I de- 
duced the utmost extension of cast-iron, are given in the 
" Report of the CcHnmissioners on the Strength of Iron for 
Railway Fnrposes." If the body strained were wroughtJron, 
brass, or others of a very ductile nature, the change of late- 
ral dimensions might, in extreme cases, be included. I 
beg to mention, with geeat deference, that the profound worfi 
of Lam^, lately published, on " The Mathematical Theory of 
Elasticity," in which the elasticity is considered as perfect 
only, does not appear to apply to such bodies as I have here 
treated ot.—{AtheticBum, No. 1863.) 

The Claesification and Nomenclature of the PalcBOzoic 
Rocks of Great Britain. By Professor Sbdgwick.* 
The Professor stated that the fossiliferous rocks formed in 
reality only one great system, representing the whole succes- 
sion of events from the first appearance of organic life to the 
present day. Bqt as it was convenient to divide history into 
chapters, so the strata had been divided into three principal 
series, — the Falffiozoic or Primary, the Secondary, and tJie 
Tertiary, each characterized by many families, genera, and 
species of peculiar fossils. The Palceozoic strata might be. 
again divided into an upper, middle, and lower series : the 
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firat inclnding the Permian and Oaj-boniferous B^Btems ; the 
BeoimdjtIieBevonian or Old Red Sandstone; and the third, tbe 
Silurian and Cambrian syBtems. These rocks were charac- 
terized geneeallj by the entire abflenoe of Mammalia, and even 
of reptiles in t^eir lower division; and by the presence of 
peculiar groups of shells (Orthoeerata and Goniatiteti), 
cniBtaceang (TrildMtes}, and corals («. g. GraptoUtes). Very 
few speciflo forms ranged fW>m one division of this System to 
another ; but they had great general resemblance. A few 
corals ranged from the Bala limestone to the Devonian, and 
one (Favoriieg GoAlandia) even to the lower beda of carbon- 
iferous limestone ; Terehratala reticularis was found In the 
Silurian and Devonian ; and Leptaena depreeea from the Bala 
limestone to ttie Carboniferous. Prof. Sedgwick then called 
attention to the grounds for separating the Cambrian and Si- 
lurian systems, which he taSA he had always maintained to be 
distinct. He had commenced his observations in the Cumber- 
land Hills, of which a section was exhibited, shewing the fol- 
lowing successions of rocks ; — 1. Skiddaw, slate, usually with- 
out fossils, but containing graptolitee in one locality ; 2. Con- 
ifiton limestone, abounding in fossils; 3. Coniston flagstone 
and grit. The order of succession of the beds above these 
was difficult of determination in the Lake district. He had 
next investigated the structure of North Wales, between the 
Menai and the Berwyns, and had established the existence of 
» great system of rocks comparable to those of the Lake dis< 
trict, and had given to them the name ctf the Cambrian system. 
Meanwhile, Sir K. Murchison had discovered in " Siluria'* 
tracts exhibiting the whole upper series, equivalent to the 
beds above the Ooniston grit. And having made good sec-- 
tions of the strata in ascending series, from the Llandelio flags' 
to the Old Bed Sandstone, and given names to these rocks 
which were now generally adopted, this country had become 
Bie type to which all others were referred for comparison, 
because in it the order of succession was clearly made out. 
It then became a question what was the boundary line be- 
tween the Cambrian and Silurian systems \ Sir B. Mnrchi- 
Bon had made the Llandeilo flags the base of his system, and 
eonsiderfed the whole country westward of it to be Cwnbdanw 
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It proved, however, tliat the rocks to the west of the Llan- 
(leilo valley were aewer, and not older than the fla^ ; that 
in fact tbe Llandeilo flf^ werenotabove the Cambrian system, 
but an integral part of it. fiut, instead of adding the narrow 
beltof coontrjr occupied by these flaga to the Cambriim system. 
Sir B. Murohison bad wished to convert the whole breadth of 
the Cambrian region into Silurian. Prof. Sedgwick then re- 
ferred to the section of the Malvern strata, as determined by 
Prof. Fhilltps ; be contended that the Caradoc sandBtone and 
conglomerate of this section belonged in reality to tbe Wenlock 
series, and proposed for it the nameof " May-bill sandstone." 
The underlying black shales and " HoUybusfa saodstone,*' 
of Prof. Phillips he i-egarded as the trueCara^loc sandstone, be- 
longing to the Cambrian system. Prof. Sedgwickfurtber endea- 
voured to shew, by sections and lists of fossils, that the Silurian 
May-hill sandstone existed in a distinct form in the typical dis- 
trict of the Caradoc sandstone. With this correction the Cam- 
brian system would include tJie lower Silurian of Sir R. Mur- 
cbison. The distinctness of the Cambrian or Lower Silurian 
fi-omtbe Upper Silurian was admitted on fossil evidence; Mr 
Bairande had found only 6per cent, of fossils common to the two 
systems iu Bohemia, and Mr Hall only 5 per cent, in America. 
In Westmoreland the per-centage was only 3j. Of 324 
Species iu the Cambridge Museum, not 15 per cent, were 
common to the two systems, including all the doubtful cases, 
and the real number was probably not above 5 per cent. 
Professor Sedgwick then read a letter from Professor Bogera 
in America, expressing his approval of this nomenclature, 
and his conviction that it would be eventually be adopted ; be 
also entered upon an explanation of the manner in which his 
various papers on this subject had been published in the 
journal of the Geological Society, as it had been snpposed 
that be himself had abandoned the term Cambrian at one 
time, whereas the alteration had been made in bis paper 
by a former President (Mr Warburton) of the Society, with- 
out his knowledge. 

Mr Hopkins, late President of the Geological Society, ex- 
plained some of the circumstances referred to by Professor 
Sedgwick, and expressed a strong coaviction that the Pro-. 
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feitwr. would Bue«eed in estabUaliing hu nftmendailara^ S^l'i 
ting aside all personal claitnB, and looking solely at this taeriia ■ 
of tiip cas^ he believed that the proportion of distinct ipeciea 
in the Cambriwi and Silurian systems would prcTeto be a»' 
great as in other parallel caBes. 

Professor Phillips stated, that it was mc»re than thirty y«arr 
sioce he first met Professor Sedgwick on one of his geologicat 
excursHoDS rand after so many years of labour, he wae grB,Med 
to see that he had obtained a form of sound clasaiiicatieii of' 
the oldest fossiliferous rocks of the British Isles. He believvd 
that if Sir R. Murchiaon were present he would pat aside all 
points of difference, and also congratulate him on having pre- 
sented so good a view of the subject. As the development 
of oar types was looked upon as the pattern for other countries, 
it would be unfortunate if we allowed it to be supposed that 
thwe was no basis for our classification, whereas no difference 
t>f opinion existed as to -tbemun facts, vie., that the Cambrian 
rooksicontiuaed a large aeries of characteristic forms of life, and 
Uiatlhe Silurian also contained a distinct series ; the question 
was, wJiere to draw the line between them. A classification 
tak^i from the Malvern country alone would be incomplete, 
as regarded both the series of strata and the forms of life. It 
was extremely difficult to apply the doctrine of the Bucces- 
fflon <^ life on the globe to minute cases, since the seta of 
fossils Irom adjacent quarries might differ, being detetmined 
b; local circumstances. The term " system" of rooks as now 
employed, bad no such distinct character as when it was first 
used by Mr Conybeare, whose systems were difltiBgnisbed by 
conformity and mineral character, as well as by fossils. He 
^vishcd not to express a positive opinion or to ad^i arrange- 
mta/tB which be regarded only as provibional ; tliere had 
arlsHi before him a vision of a classification founded entJfely 
on -tike BuceesBion of life,' and he lo«Aed forward-to the time 
whea iAte nomenclature should express, not the local miDei<fl1 
changes,but those phenomenfi of organic life which ettend#l 
over much wider areas. 

Mr Strickland argoed, thftt there ba;d been nb period at 
which organic4if6 was absent from the globe, arid'no such 
thingtoi^ entirely new oreati«n ; hut that the drnoges til 
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organic life liad all been gradual. Ha did not think that 
even zoolo^cal terms w6ald be univerBally applicable any 
more than that the same species would be found eTerywhere 
-at the same time. The nomenclature most OTer remain to a 
certain extent arbitrary and 'Conventional. The value of tlie 
Cambrian and Silurian systemB was not to be determined by 
the peT^centage of identical species so much as by the coo* 
lo^cal afRnittes of the genera and large groups of fossils ; and 
in this respect they were apparently more allied than the 
Silurian was with the Devonian, or the Devonian with the 
Carboniferous system. 

On the Surface Temperature and Great Currents of ffie 
Sorth Atlantic and Northern Oceana, By the Bev. Dr 

SCOBEBBT.* 

The author commenced by pointing out the great imp<M> 
tance to Phywcal Geo^nphy of the subjects which he pro- 
posed to disease, particularly aa they tended, in the economy 
:of Nature,' to furnish a compensating instrumentality againt^ 
-the extremes of condition to which the fervid action of the 
.vertical sun in the tropical regions, and iie inferior and more . 
obligue action in the polar regions, were calculated to reduce • 
the surface of the earth. Our knowledge of all the currents 
of the ocean, wHh perhaps one exception, the Gulf Stream, ' 
-wbi(^ bad been, in its more important features, careiitlly ex- 
amioed and surveyed, and more especially in the Ameriouk 
-Coast Survey, was derived from the comparison by naviga- 
rtors of the actual position of the ship as determined from 
time to time, with its position as calculated from what sailors 
technioi^y called the " dead reckoning," or the course steered 
and the distMice run as determined by the log, an instrument 
by BO meapa perfect. Tbedeterminaticn, however, of oceanic 
currentd, to which the present communication referred, de- 
pends simply on induction from observation of temperature, 
and that mainly of the surface. Such observations, indeed, 
only become available under considerable differenees betwist 
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Vae mean atmospheric and oceanic temperatures : and where 
they may seem to indicate the region from wMch peculiar 
qualities of the sea are derived, they can afford but little, if 
any, information as to the precise direction or strength of the 
current so indicated, yet still the general results are found 
important ahd useful. The researches of the author embrace 
those in the Greenland Sea, the North Sea, and a consider- 
able belt across the North Atlantic. To those in the Not'th 
Atlantic he wished at present to du^ct attention ■ and to a 
belt of it embraced withiu the litUtta of a series of passages 
chiefly by sailing vessels between England, or sonie European 
port, and New York. Of these passaigies, sixteen in number, 
four were performed by the author himself, and twelve were 
^applied by an American navigator, Capt. J. C. Delano, an 
accm-ate Scientific observer. The observations on sm-facd 
temperature discussed amount to 1153, gathered from a total 
tmmber of about 1400. Usually Capt. Delano recorded six 
bbsefvations each day during the voyage, at intervals of four 
houro. Seven of the passages were made in the spring of 
the year,^— two in the summer, — one in autumn, — and three 
in winter. Taking the middle day of each passage the mean 
day M sea was found to be May 18th or l£Hh, — a day foHu- 
nately coincident in singulai* nearness with the probable time 
of the mean annual oceanic temperature. The author had 
laid down the tracks of the ship in each of the voyages on a 
chart of Mereator's projection, and the principal observations 
on surface temperature were marked in their respective |>laces. 
The observations were then tabulated for meridians of 2° in 
breadth, from Cape Clear, longitude 10° W., to the eastern 
point of Long Island, longitude 72° W..,— embracing a belt 
of the average breadth of 220 miles, or a stretch of about 2600 
miles across the Atlantic. The results were tho following: 
— 1. Highest surface temperatui'o northward of latitude 40° 
74° ; lowest 32° ; range 39° : 2. Mean surface temperature 
as derived from the means of each meridional section, 56°, 
whilst the mean atmospheric temperature for the correspond- 
ing period was 54°-2 : 3. Range of surface temperature 
within each meridional section of 2°, 8J-° at the lowest, being 
in Icmgitude 20-22° W., and at the greatest 36°, being within 
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;he meridian of 62-64° W. : 4. Up to longitude 40° the sur- 
Face temperature never descended below 50° ; — the average 
lowest of the sizteen meridional sections being 5I°'88, and 
<be average range 11°'3: 5. la the succeeding fifteen Bee- 
, where the lowest temperature was 32°, the average 
iowest was 37°-l and the average range 29''7. This re- 
markable difference in the temperature of the eastern and 
western halves of the Atlantic passage, the author sajd was 
conclusively indicative of great ocean currents yielding a 
mean depression of the lowest meridional temperature from 
51°-88 to 37°I, or 14°-8, and producing a mean rwige of the 
extreme of temperature on the western side of almost thrice 
the amount of the extremes on the eastern side, — or, more 
strictly, in the proportion of 29°-7 to ll°-3. The antboi drew 
attention to a diagram in which he had l^d down along the 
entire belt curves shewing the whole range of the lowest de- 
pressions of temperature and highest elevation, with the means 
at each longitude distinguished by different shading ; and 
pointed out how the inspection of this as well as of the tabu- 
lated results affords striking indications of the two great cur- 
rents, one descending from the polar, the other ascending 
from the tropical regions, with their characteristic changes 
of cold and heat. In classifying the results, the author con- 
sidered the entire belt of the Atlantic track of the passages 
as divided into six divisions of 10° of longitude each, and these 
into meridional stripes of 2° each, omitting the first two de- 
grees next the European end, or about 80 miles westward of Ire- 
land to 72° W., or about the same distance west of New York> 
To each of these six divisions he directed attention, pointing 
out the conclusions to be derived from each. The curves 
approaching each other and running nearly parallel through 
the western half wi{h great regularity, shewing the variations 
and range to be much less, while throughout the eastern half 
the widening of the distance, and the irregular form of the 
eztremecurvesshewed the influences of the two currents very 
remarkably. The author then proceeded to draw conclusions, 
shewing that sometimes the cold current from the north 
plunged beneath the warmer current fix)m the south. Some- 
times they divided, — the colder keeping in-shore along the 
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American coaet^ the other keeping out and forming the mun 
Gulf Stream. Somettmes where they met they interlaced in 
alternating stripes of hot and cold water ; sometimes their 
meeting caused a deflection, — as, where one branch of the 
Gulf Stream was sent down to the south-east of Europe and 
north of Africa, and another hranch sent up past the British 
Islands to Korway and Scandinavia by the polar current set- 
ting down to the east of Newfoundland. The author next 
proceeded to consider the uses in the economy of Nature of 
these great oceanic currents. The first that he noticed w^ 
the equalizing and ameliorating influence which they exer- 
cised on the temperature of many countriea. Of this he gave 
several examples. Thus, our own country, though usually 
spoken of as a very variable climate, was sutiject to far less 
variations of range of temperature than many others in simi- 
lar latitudes, — >which was chiefly from the general influence of 
the northern hranch of the Gulf Stream setting up past these 
islands. He had himself on one occasion, in the month of 
November, known the temperatare to rise no less than 62° in 
forty-eight hours, having previously descended in a very few 
days through a still greater range ; while in these countries 
the extensive range between mean summer and winter tem- 
perature scarcely in any instance exceeds 27°, and in many 
places does not amount to nearly as much. Another advan- 
tage derived from these currents was, a reciprocation of the 
waters of high and low latitndes, — thus tending to preserve a 
useful eqnalizingofthesaltnessofthe waters, whioh otherwise 
by evaporation in low latitudes would soon become too salt 
to perform its intended functions. Next he pointed out their 
use in forming sand-hanks, which became highly beneficial as 
extensive fields for the maintenance of various species of the 
finny tribe, as in the great banks of Newfoundland. Next, 
this commingling of the waters of several regions tended to 
change and renew fi*om time to time the soil of these banks, — 
which, like manuring and working our fields, was found to be 
necessary for preserving tiiese extensive pastures for the fish. 
Lastly, by bringing down from polar regions the enormous 
masses of ice which, under the name of icebergs, were at 
times found to be setting down towards tn^ical regions, they 
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t«Dd at the same fime to ameliorate the great heats of ihoss 
r^ona. and to prevent the polar regions from becoming 
blocked up with accumulating mountains of ice which, but 
£»■ this proviBion, would soon be pushed down as extensive 
glaciers, rendering whole trapts of ourtemperate zones unin-. 
habitable wilds, Dr Scoreaby concluded by pointing out se- 
veral meteorological influences of these currents, by causing 
ntenBive fogs, and winds more or less violent. 



On the influence of Climate on Plants and AnimaU. By 
Dr Emmohs of New York. 

. It is difficult to determine the infiuence of climate on or- 
ganized beings. The influence of climate seems, however, 
to njodify what exists ; it spends itself on those bounds, it 
does not form, bat modifies varieties. Light, no doubt, should 
be regarded as an element of climate ; its duration and in- 
tensity are indications of its force, and measures its activity. 
We see the foliage of a forest becoming more deeply green 
^s we go towards a tropical region ; the herbage of a species 
of forest tree becomes stiffer, rigid, and less leafy, aa we go 
north, or ascend the mountains; and we may trace the changes 
in our ascent, until we iind it a dwarf, a diminutive tree, a 
Btere shrub, upon the heights of a mguntab, while in the plain 
»t its base it is a lordly tree. Those changes are unquefl- 
^nably due to climate ; they are not those which charac* 
tesize varieties, much less species ; indeed it is important 
ihat we do not assign too much to climate. Some naturalists 
have supposed that climate produces varieties ; it seems, 
however, more consonant to facts to infer that varieties an 
independent of climate ; that the causes which have beeo 
operating in the production of varieties have belonged to ia- 
dividnols. These forces or influences are begotten in a civil- 
ized state, or where many individuals are congregated. 

It is not i^eeable to the principles of natural history to 
m a Jntain that the peculiar vegetation under a tropical sun 
is due to climate, or that it ia an effect of climate. The 
' species of plants belonging to the tropics differ entofely fevat 
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the temperate ; their characters are those of differeot i4>eGiea, 
Bot Ttoieties. When we trace the changes in a ^teeiea of 
Biaple, as it approaches the confiaes of a temperate regtoiii 
ve may estimate the extent of cbacge which is induced by 
climate. We caaaot compare dissimilar species with those 
which grow in the sonih ; and, seeing tiiat tlieir differences 
tame {rata the influence of climate, because those differences 
are specific, tliey should be different; and they oaay be 
greener, strughter, and taller, because those characters be- 
long to them. But climate has influences, but not the in- 
floencea in kind by which permanent changes are continued 
and prt^iagated by the usual modes by which individuals are 
multiplied, as by cutting, grafting, layers, or budding. Take 
off the pressure of a cold climate, and the plant which has 
been {uached and shrivelled, or dwarfed, will mount upwards, 
and spread itself under a genial sun. It is probable that 
climate &TOurs the development of certain Tarieties more 
than others; indeed, there can be no doubt of the fact that 
varieties reach a higher atate of perfection in certain climates 
.tiian in others. If we study the habits of certain fruits, we 
Bball find, and it is a fact well known, that they are very in- 
ferior, and even valueless, in some climates. The plum is fine 
ukL very perfect along the Hudson River ; but a few miles 
distant &om it, it becomes inferior in quality. While, how- 
«Ter, it is sufficiently niMiifest that varieties do not originate 
tinder the forces incident to climate, it is still difKcult to point 
to eanses wluch are directly operative in their prodoction : it 
is, however, probable that a parental influence, those iu- 
floences periiaps whicb are implanted for wise purposes, are 
«ffective in tbeix development. Tluwe species which are re- 
.piesented under numerous varieties, as the fruits and domes- 
tiioated animals, have implanted in tbem a susceptibility to 
Hndergo tbofie changes in their constitutions — it is, in fact, 
a part of their specific character ; it is of a higher grade in 
some of the domeaticated animals than others, and it is inci- 
dent 1o those animaJs only which can be domesticated ; and 
those which aie easily domesticated have the power of mtd- 
tiplyiug TUieties in the greatest numbers, and display the 
widest differences in the ex^mes. These views apply to 
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Man, who ia more snaceptible of change in his physical na- 
tnre than anj of the domesticated animals. Designed by the 
Creator to multiply and fill the whole earth, we find that his 
constitntion is adapted to that end, to occupy all climates 
and adapt himself to a scorching son or the frosts of a polar- 
sky. Viewed in the extremes, the varieties in their pbyaioat 
character present differences which are very striking ; Tiewed 
however io their intellectaal and moral aspects, the ebuvc- 
ters are those of a unity. Their power of speech and lan- 
gnage, the conveyance of ideas by speech is universal ; this 
oneness of mind, which displays itself all over the world, tlie 
religious sentiment which is universal, point wiA significance 
to the singleness of the species. It most he so, or else Man 
is an anomaly in creation. Those who hav« entertained the 
theory of a plurality of species, which in their a^^gate 
compose the human race, rely wholly upon physical charac- 
ters to sustain their views. Considered even in ihis Vtfi^t, 
are the differences in the race so great that they would not 
have originated in the progress of time t Are the differences 
greater than in the breed of dogs and other domestic animals, 
which naturaliata admit are of one species ? In all cases 
those differences are external ; they belong almost solely to 
the shin. If the bony skeleton is examined there are «ome 
differences it is true in their proportions, but those differences 
are found in each of the races respectively. The blacks have 
not all the flat noses, thick lips, and projecting jaws ; tiiere 
are whites with the same configuration of bone. Bnt there 
probably has not existed a greater error in natural history than 
in classing man with animals, notwithstanding the fact that 
in his physical oi^anization he is not very dissimilar to them ; 
yet, in the common classification, his least important charac- 
ters are made the charaeteristicd ; whereas really his higher 
attributes, those belon^ng to mind, and his moral natnre, 
should have been made the characteristics. If this view be 
correct, we shall be tronbled no longer with perplexities and 
doubts about the question of the plurality of species, inaa- 
mnch as there is such a perfect unifiarmity in the characters 
of Man in his mind as to stamp the tratii upon tiie heart of 
every candid inquirer. The thoughts of Man are like one 
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broad river, they flovr in one channel ; tlie speech of different 
races, which are widely separated, relate to subjects of the 
same kind ; their belief in existence after death, of rewards 
and punishments, and all the strong castes of mind, move in 
one channel, and are harmonious in all their leading cha- 
raoteristios. B^ng destined to dwell on the earth for a 
season, it was fit and proper that he should, for that end, be 
famished with what may be termed an animal nature ; this 
oatore belongs to the body, which is sustained, like that of 
animals, by food taken into the body, and air taken into the 
lungs,— A transient habitation for an immortal mind. The 
end required an apparfthis adapted to the circumstances of 
his existence, and to the surrounding medium ; but to make 
that apparatus the all-important part of his nature, to draw 
his characters from that, so transient, while mind, speech, 
wtionlate language, moral and intellectual attributes, re- 
ligiouB sentiments, all of which are common to the races, 
does Man great injustice, and is an outrage upon his nature. 
This uniformity of sentiment ia proved by an intercourse 
with all the tribes of men. If there were two or more 
species, we have a right to infer that this uniformity would 
exist. Of all the species which live, or have lived, is there 
any like it in the whole range of created beings, that two 
different species hare intellects alike, or an ability to com- 
mnnicate purposes and intentions I If there are no cases of 
an analt^us kind, it is plain that this uniformity of mental 
and mi^al views and feelings, and which are manifested in 
the same modes, should be taken as proof of the unity of the 
Stock &om whioh the races have sprung. 

This snlgect is noticed cursorily, because it is one which 
is exciting a great interest ; it is one of great importuice, and 
it should be placed upon the right ground ; and it is hoped 
that better and more correct vievrs of classification should 
be embraced Uian those which have hitherto prevailed, and 
if Man is to be placed at all in a zoolo^cal classification, hts 
eharacteristicB should be drawn from his more essential at- 
tributes, — ^his intellectual and moral nature. If this view is 
correct, then, our inquiries will be directed to those powers 
as they exist jn the various tribes of men. Climate, when 
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QOQudcred in its celotions to plants and aDtmalB, may be t«-' 
gardsd, aa I hare already bad occasion to remark, aa a modi- 
fier of the existing Bp«cie8 and varieties ; bat its modifica- 
tions are restricted and confined : H sometimes faveore the 
more perfect developtneatB of varieUes or spades, and some- 
times it operates ia other locations where tlie climate is mo- 
dified to restrain development and perfection. Qimate sever 
intermeddles with specific charaoteni ; it may for a timO 
obscure those characters in a monstrous growth, when aided 
by a rich soil, or by over-feeding. A problem of great ua- 
portance may be solved by observing what prodnots are spe^ 
dally favoured by certain climateB, and what olisu^tes ar» 
Bo&vourahle to the production of the same. Where we have 
dimate in oar favour, aad have not to contend with it, the 
expense of production is materially diminished ; the eertaia^ 
of the product is also increased, and its p^ection secured, 
by which its value is also increased. Aa an element of 
climate, the temperature of the soil at different depths is one 
ef great impwtance. The different soils may be said to 
enjoy different climates ; those which are suidy possess a 
climate unlike that of a clay soil, a due admixture of sand 
and clay combine elements which belong to a climate inters 
mediate between the two. 

In pursuing eor investigation in regard to spedes and 
varieties, it is hi^ly impoHuat that we should be impressed 
with the fact that speeifie characters are pennaneot, and it 
will appear, on reflection, that this is a beautiful and wise 
arrangement. There is a fltneas m the provision oi indivi- 
dualizing species, aa it were, both by corporeal mo^s and 
by intellectual and instinctive power. The intention or pur- 
pose which is fulfilled by this arrangement I do not intmd to 
speak of now ; it is the fact which I wish to bring before the 
reader. Many persons, however, when they speak of grad^ 
tioas of charoct^, and of the intimate relations of tbiagi^ 
and the links which bind all together, seem to labotff under 
a fallacy. Where are those gradations seen, and what is 
the idea which is thus prominently set forth I What tm the 
gradations of being 'i Is it probable that in the gradations 
which are Insisted upon there is anything like a coaleMenee 
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of sifeiaes 1 I Bsppose the phrase, gradaticm of being, ia 
often nsed vriiii (oq much looseness, and hence it frequently 
happeaa that confusion reeults irom ita use ; and it undoubt< 
adly ftrisea Irom miaunderttanding the nature of the changes 
which have taken place in some speoicB, and cBpecially thoao 
l^bich arc represented by numerous vaneties. These varieties 
are never generic, but atrictly specific. Take the apple, which 
ri^ns into many varieties ; those varieties all retain the charac- 
teristicaofthe species. No apple has been found yet which lias 
made the least progress towards the pear ; neither has the 
^ear yet transformed itself, i&'any of its varieties, into an apple ; 
9^ch and every one of tbem are equally removed from the 
genus, and yet each branches out into hundreds of varieties ; 
ai)d no one has the least doubt to ^yhicli species any one of 
the varieties belong. The same is true of all the other 
f pecies. There ia no upward or downward movement in this ; 
tiiere is, it is true, in the case of fruits, a diif^ence in qualitjr, 
bu% none of them can be said to have made any progress to- 
ward an allied species. The constitutive power to multiply 
Tarieties is only a part of their specific characters. If wo 
turn our tJioaghts to the animal kingdom for illuBtration of 
the same principle, for example, we find the elephant is apt 
to learn, while the rhinoceros or hippopotamus rarely possess 
this aptitude in the smallest degree ; the positive character 
of ihe first is as important specifically, as the negative in the 
Jitter. If, then, by gradation of character, it is designed to 
convey the idea that species coalesce, by the resemblances in 
their varieties, the idea is erroneous ; if, however, the phrase 
is designed to convey or express the fact, that in tlie system 
to which they belong, some species occupy a higher position 
fiiOD others, or that there are grades of development, some of 
which are high and others low, it is undoubtedly true; The 
position which a species holds ia positive and arbitrary; 
ajteciea occupy a shelf or platform which is fixed, and it neither 
inclines downward nor upward j the position of the shelf, or 
ia otherwords, the species, is' nearer one than another species, 
that is, a' species more closely resembles certain species than 
others. Although the distance between neighbouriug species 
is unequal, atill tbe two which are nearest akin never coalesce 
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with each other through their varietieB ; even in vegetables, 
where they are iaaceptible of being engrafted or badded upon 
each other, there is no tendency to coalesce, or to produce an 
intermediate variety ;-the aeion of the pear engrafted upon the 
quince is still a pear. There is, to be sure, a good reason 
for this : the pear is developed or formed in the cellular sys- 
tem, and really bears no connection with the quince, except 
by the sap, which flows upwards, and passes through ^e 
cellular system. The cells produced are only pear cells, yet 
it seems that if there were any tendency in the pear to be- 
come a quince, under any circumstances, the relation which 
the scion bears to the stock would be a favourable one. It 
appears necessary that a cell should be furnished from one 
of the parents, in order to produce an intermediate progeny, 
as is the case in the propagation of mules. But here we have 
unfailing test of the mixed parentage, from the sterility of 
the ofbpring, and although attempts have been made to prove 
the contrary position, still there is now no position better 
established than the one that the offspring of two different 
species of animals are sterile. It is true that, as in many 
other cases, there are no partial exceptions, still two mules 
cannot propagate a race. 

Specific character is unchangeable, and species are kept 
in conseqnence of this arrangement strictly apart. There is 
an application of this fact to the products of our fields, which 
by some farmers are supposed to undergo a change. Chesa 
is a plant which has but a slight relationship to wheat, and 
yet the question has been discussed for years, and many in- 
telligent men in other matters have strenuously maintained 
that wheat changes to chess ; the change of course must be 
by a single leap, in a single season — a complete somersauU, a 
perfect degradation of the species in a single period of growth. 
When and where does the change begin % The point which 
troubles farmers, is the appearance of chess where they havft 
sown wheat, and clean wheat too. But it is also notorious to 
every observer, that Nature too lias sown her seeds broadcast, 
and where there is land in a condition for seeds to germinate, 
there tliey will spring up; and it comes to pass, from a wise 
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provision, Uie tenacity of seeds for the vital principle ;* and 
cliess, while fond of a good soil, springs up by the side offences 
and fields, and scatters its seeds, which lie in the soil till 
favoarable opporiiunities occur for their germination. The 
fact that chess grows where wheat is expected, is a trifling 
fact, which is easily accounted for on known principles, while 
the transformation of one species of plant into another is 
cont«»ry to the laws which govern the growth and develop- 
ment of organized bodies. The only point which can be 
cited, and which is at all analogous to what appears a trans- 
formation, is the reversion of domesticated animals to their 
ori^nal appearance or condition ; as when the dog or hog is 
left to roam, and becomes wild in the forests, they resort back 
to their original condition, their original instincts retoming as 
they become wild. Now, if it can be shewn that chess is the 
orijpnal of wheat, it might happen that tvhere wheat springs 
up spontaneously and sows itself, it might in time become 
chess. But this hypothesis is unsupported by a single fact 
in the history of the two genera. The errors which have 
been entertained in regard to the transformation of wheat 
into chess have arisen solely from defective observation. 
Chess is observed in a wheat field, and becomes the more pro- 
jninent and abundant when the wheat has been winter hilled. 
Kow it would be just as philosophical to maintain that the 
common wild cherry which springs up in our northern forests, 
where a windfall has occurred and swept down the pines, 
that the pines were changed into cherry treps ; these cherry 
trees cover the entire ground, and previous to the windfall 
not a cherry tree was to be found. The seeds of the cherry, 
however, lay in the ground, and when light and atr was ad- 
mitted by the destruction of the old forest, they spring up 
and cover the ground. The occurrence is not strange, except 
in the great abundance of trees produced ; and the occurrence 
of chess would not be regarded strange if but few plants 
made tiieir appearance ; but when they become numerous, 

* Thfl phrue, TiUt principle, is oied for coavenienca ; it is not deiignsd bj 
it to express >a opinion in regard to the indapenient eiielance of HnueUiIiig 
which preddcB over the iito*nn«DtB of a liring being. 
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the qnestioQ comei ap, ffbere did all the eeeds oome from t 
The case is one which is common, it hecomes prominent only 
frdm tbs nlation which the plants wheat and chess bear to 
each other ; looking like & ^ain in the midst of a grain field) 
being a hardy plant too, and springing up where it is not 
wanted, it has excited attention and imperfect obHervation, 
and in the end proring so worthlees with its aasociateB, it 
becomes prominent from its worthlessneas. When we hayo 
ascertained the fact that seeds possess the power of retain- 
ing what is called vitality for a long period, that they may 
sleep in the ground for years, and then subsequently awaken 
into life, by heat and air, or favourable conditions ; thai all 
this is true, and eminently so of some seeds, the fact of the 
appearance of chess in an old field, or in a field prepared tor 
wheat, ceases to be a mjmtery. It is only a fulfilment of a 
law of vegetation ; it occurs in obedience to the characteris- 
tics which have been stamped upon organized beings by tiie 
Creator, in order tfaat the earth shall be clothed With ver- 
dure, and not lie in a barren waste. 

It has been maintained that species have a tendency to rise 
in the scale of existence, that they may change their own 
proper natures and be«oine something else. Snch a view is 
analogous to (hat which prevails among tkrmeVB about chess, 
has originated from defective observation, and has its source 
and be^nning ffom misunderstanding the relations of or- 
ganized beings to each other. It arises directly from the 
fact which has already been stated, tIe. the closer resem- 
blance which one species hiw to another than others of the 
same tribe. The pear has a closer resemblance to the apple 
than it has to the quince. The domestic dog baa a closer re- 
semblance to the wolf than the fox ; and hence it has hap- 
pened that the idea of an advance or change has taken a deep 
hold on the minds of some men ; but there has been no change 
at all, not only are the species kept apart, but groups of or- 
ganized beings also. Species, in their individual capacity, 
do not advance towards a higher, neither do they retrograde 
to a lower species. Plants do not deteriorate, neither do 
animals ; but they retain all their specific characters. 

There is aiiotherview which is interesting, via., the man- 
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Iter ia whicli domestieated uiimals break up into groups : it 
is illustrated in the dog, and all the domestic animala ; but 
Ihose groups retain the characteristics of the Bpecies, and of 
«11 the changes which take place not one affects the organl- 
aation. The groups or varieties constitute well-marked 
families,- and are capable of preserving their identities as 
species. While species, as the dog and oz, poaiess a consti- 
tutional ability to change their external characters, which 
are not specific, the change itself is governed by a law which, 
while it marks the groups with characters transmissible to 
their offspring, still not one group, or an individual of a group, 
is mei^d in any of the near or remote species. I remark 
i^ain, that specific character is never destn^ed by eztemal 
influences ; in those influences where a species is changeable, 
and readily breaks up into groups whose characteristics- are 
transmissible from the parents to their offspring, the speci' 
fie character is never uprooted ; and in fact these external 
changes should be regarded as belonging to the specific cha- 
racters. It is true that this susceptibility cannot be esti- 
mated or measured, as these changes are regarded as acci- 
dents or occurrences which cannot be determined by law.— 
(Dr Emmons on the Natural Hiatory of New York.) 

On the Origin of Cryitalline Limestones. By ProfesBor A. 
Dblesbb.* 

M. Delesse, having just previously reviewed the general 
characters and mineral contents of different crystalline lime- 
atoneSjt commences this communication by defining " meta* 
morphic limestone" and " metamorphic rock," as a rock 
which has been subjected, at a period posterior to its forma- 
tion, to considerable modifications in its physical or chemical 
properties. These modifications are brought about by the 
development of diverse minerals, by changes in its structure 
of aggregation, or in its structure of separation, as well as 
in its chemical composition. The modifications in the physi- 

* PttUtt. Soe. Oeol. Franct. Denx Mr. tome ii„ pp. 133-138. 
t Lot.cit., pp. 120-183. Ses also papers byUU. Delerae, CotU, sad 0die»i- 
jrar, Mfni, pp. 4, 16, inil 10, M lej. — JVanil. , _ 
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cal properties of the rock result frcHn tbB action of. lineat, 
electricity, magnetism, pr«sBia%. aa well as of all tbe fluents . 
tliat can bring into play molecular attraction- and r^ulnoO. 
The modifications in its cbemic^ properties arise &om the. 
introduction of nen- Bubstancea in the roijk, by injection, sub- 
lintfttion, secretion, cetnentatiQQ, and especially by infiltration. 

M. Bclesae then observes : — " It appears to me that the 
crystalline limestones should be considered metamoi^^if^ 
though certainly they are metamorphio to very different de- 
grees ; still they have fill been subjected, since their deposi- . 
tion, to modifications in tbeir chemical, or at least their 
phyatcal properties. There are, however, 6<»ne limestones 
that form an exception, namely, those which have been de- 
posited by chemical precipitation, and whidi were origin^y 
crystalline. These are not to be confouadad witii the meta- 
morpbic crystalline limestones, nor do Uiey efmtMit ^e 
mineral characteristics of the latter, 

: The crystalline limestone of the gneiss of the Yoegesi - 
which, from its mineralc^ical and geological oharactwA, Mt 
Delesse considers to be a metamorphio limestone, -ia th^ 
particularly adverted to ; its characters are succinctly de- 
scribed ; and M. Delesse proceeds to say, that probably th« 
limestone was originally deposited, either in maaafromwatev 
charged with carbonate of lime, or as strata by the waters 
of the sea. The beds in which the limestoiie has been inter- 
calated belong without doubt to certain divisions of the 
Transition group ; and, moreover, all geologists who have 
studied the Vosges have regarded the gneiss inclosing the 
limestone aa metamorphic. 

The phenomena that have produced the metamorphism of 
the gneiss are unknown ; but a group of strata could be 
transformed into gneiss only by the introduction of the quan- 
tity of alkalies necessary for the production of the felspar, 
one of the constituents of the gneiss. Further, heat must 
have been effective in the development of the crystalline 
Btructure of the limestone of the gneiss, since the limestoae , 
contains spinelle, chondodrite, garnet, ampliibole, pyroxene, 
$x, ; that is to say, minerals of an igneous origin, since they 
are found in the limestones on the flanks of Yesurias, or 'm 
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the sphere of action of other volcanoes now active, such as 
those of Teneriffe, Ponza Isles.* On the other hand, there 
conld not hare been complete fasion ; for in the crystalline 
limestone of Norway, MM. Naumann and Keilbau have ob- 
Berved fragments of corals.t 

The nature of the very mnoerous minerals of the crystalline • 
limestone also gives great improbability to the hypothesis of 
complete fijsion. It appears, indeed, that rocks which have 
been reduced to a flnid state, and which have had an igneous 
origin, such aa lavas, have always a very simple mineralogical 
composition. They are essentially formed of two minerals : 
the one of the felspar class, in which are concentrated the 
alnmine and the alkalies ; th^ other of the pyroxene or "peri- 
dote kind, in which a^e concentrated the oxide of iron, mag- 
nesia, and lime. In " crystalline" limestone, on the contrary, 
there are various silicates, sometimes with a single base, 
sometimes with many ; and these silicates are ofiten associ- 
ated either with free silex or with silicates, not saturated 
with bases. Moreover, together with these silicates, there 
are very energetic uncombined bases, such as magnesia 
(periclase), alumine (corindon). There are also metallic ox- 
ides, such as the oxides of iron, which, under certain circum- 
stances, appear to have been contemporary with the lime- 
Atone ; and there are compound oxides, such as the spinelles, 
peroTskite, in which the oxide, playing the part of an acid 
(alnmine, titanic acid), is an acid much less energetic than 
the silex. We easily comprehend, then, that these minerals 
have been formed with the concurrence of heat, or of the 
molecular actions which it developed ; but it is difficult to 
admit that they result from a complete fusion of the crystal- 
line limestone. 

Moreover, many facts prove that felspar may be formed 
in rocks without the intervention of a great heat ; for exam- 
ple, in the Arkose of La Poirie (Vosges), crystals of felspar 
are developed in the clay lands (argilolites), which certainly 
have not been melted, and the stratification of which is quite 



* Dafrenoj, Am. da Uinf, 3 Bee., loioe li., p. 3SS. 
t See also TruulatiOB of Profeuor Scheerer's Memoir, ntpra, p. "J. 
VOL. LVI. NO. Oil. — JANUART 1854. 
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recogiuBsble. At Morel, in the commnne of St I«unnt 
(8a6ne-et-Loire), crystals of pink ortliose of an after dev«1<^ 
meet exist in a limestone with QrypTiaa areuata, whieh 
has a crystalline structure, hut characterized hy » ^uyisk 
yellow tint somewhat different from it« usual coloor . Lastly. 
at Stelnmal felspar crystals have been observed by M. von 
Cechan in the inside of the abdominal buckler of a Homali- 
notus. In the same manner, the transition graywackes in 
the neighbourhood of Thann, and to tiie south of the Yosges, 
are very often completely impregnated with felspar, and 
atill we find in them numerous remains of plants which have 
been well preserved in spite of the later development of 
crystals of felspar of the sixth system. 

TTie intimate arid mutual penetration of the limestone and 
gneiss, shews that both have been reduced to a plastic state, 
if not to actnal fluidity ; and the dissemination of the felspar 
in the limestone mass, shews also that the gneiss must hate 
been sufBciently pasty for the felspar to have been secreted. 

The penetration of tiie limestone by the gneiss, as also 
the nndulations sometimes presented by both rocks at the 
line of junction, make it evident that pressure was brought 
into play to a great extent during the Grystallization of the 
gneiss ; this has produced in the limestone fissures generally 
parallel to its line of contact with the gneiss, and compar- 
able to those formed in a book the leaves of which are 
squeezed or pressed back laterally. Those fissures have 
been immediately filled by the secretions of matter diffused 
in the limestone, and they have given place to the parallel 
zones of nodular concretions, whilst the same matter formed 
the veins or the lining in fissures of the gneiss. Although 
in most of the metamorphic limestones the minerals are 
especially developed in the natural joints, originating in 
stratification, these nodules, on the contrary, in the limestone 
of the gneiss of the Vosges, apparently owe their paral- 
lelism to pressure. 

Pressure, like heat, has been also efi^ective in actuating 
molecular attraction, and in developing the different minerals 
disseminated in the limestone. 

Subsequently to the crystallization of the limestone and 
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of ihe gfieias, certain minerals have been, and probably are 
stiU bein^, modified by chemical action arising from infiltra- 
tion, BO tliat new minerals are formed by paendomorpbosis ; 
as for example, the pyrosklerite. — (T. S. I. Quarterly Jour- 
nal of the Geological Society, Vol. ii.. No. 36, p. 27.) 



Biographical Sketch of Mr Hugh Edmn Strickland. 

We have to announce, with deep regret, the death of Mr 
H. E. Strickland, who was killed by a railway train, whilst 
examinmg the strata of a railway cutting on the Manchester, 
Sheffield, and Iiincolnshire line. 

" Mr Strickland arrived at East Retford from Hull, hav- 
ing attended the recent meeting of ibe British Aesociation. 
He was attached to the Geological Section of the Abso- 
ctation ; and in pursuance of his practical invesUgations in 
that science, he proceeded on Wednesday afternoon to ex- 
amine the strata of the deep cuttings on each side of the 
Clarbrongh Tunnel, about four miles distant from Betford. 
A little after four o'clock, a boy at work in the fields observed 
him standing between the two lines of rails, near the mouth 
of the tunnel, on the Gainsborough side, with a pocket-book 
in bis hand, apparently engaged in making notes. At this 
time, a coal train was approaching on the down line, — to avoid 
which he stepped off the ' six feet' on to the up line ; — but 
unhappily he did so just at the moment when the Great North- 
em passenger train was issuing from the tunnel. The train 
dashed upon him, — and the next instant he lay a shattered 
and shapeless corpse." 

Mr Strickland was in the prime of life, — at that age when 
the promise of youth is fast realizing itself. He was bom at 
Eighton, in the EastRidingofYorkshire, on the2d of March 
1811. His father, Mr Henry E Strickland of Apperley, in 
Gloucestershire, was a son of the late Sir George Strickland, 
Bart, of Boynton, in Yorkshire. He was a grandson on bis 
motiier's side of the celebrated Dr Edmund Cartwrightt — 
whose name is so indissolubly connected with the roanufac- 
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taring greatness of England on account; of his invention of 
the Power-loom, 

Mr Strickland's boyhood was spent iinder his father's roof ; 
where he was under the private tutelage successively of the 
three brothers Monkhouae, — one of whom is now a fellow of 
Queen's College, Oxford. From his Other's house he was 
transferred to the late Dr Arnold, — who, prior to his appoint- 
ment at Rugby, took private pupils at Laleham, near Staines. 
He finished his education at Oriel College, Oxford. 

Although distinguished for his classical knowledge. Sir 
Strickland had early acquired a taste for natural history pur- 
suits ; and after the completion of his studies at college he 
resided with his family at Cracourt Bouse, near Evesham, 
AVorc ester shire — where he studied minutely the geology of 
the Cotswolds and the Great Valley of the Severn. Some of 
Ilia earliest published papers were on geology ; but his first 
L'fTort as an author indicated a taste for tbe pursuits of his 
maternal grandfather. It appeared in the Mechanica' Maga- 
zine for 1825, — and was on the construction of a new Wipd- 
gaiige. 

In 1835, Mr Strickland travelled in Asia Minor, in com- 
pany H ith Mr W. J. Hamilton, M.P., — who was then Secre- 
tary to the Geological Society. An account of this journey 
w as published, in two volumes 8vo, by Mr Hamilton, in 1842, 
Tjnder the title " Researches in Asia Minor, Pontus, and Ar- 
menia." This tour resulted also in the publication of several 
interesting papers on tbe geology of the districts visited, both 
by Mr Strickland himself and conjointly with Mr Hamilton. 
The principal papers published by Mr Strickland singly were 
— " On tbe Geology of the Thracian Bospborus," — " Oh the 
Geology of the Neighbourhood of Smyrna," — and " On the 
Geology of the Island of Zante." He early devoted bis at- 
tention to the study of birds; and dtylng this journey he 
give proof of his ornithological knowledge by adding to the 
list of birds inhabiting Europe the Salicaria Otivetorum. He 
subsequently devoted a large share of his attention to the 
study of birds ; — as his papers in the " Annals and Magazine 
of Natural History," and in Sir William Jardine's " Contri- 
butions to Ornithology," amply testify. His principal work, 
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however, on this subject, and tbe one which will give him a 
place amongst the classical writers on the ornithology of this 
country, is (leroted to the history of the Dodo. This work was 
published, aa our readers will remember, in 1848, — witJi the 
title " The Dodo and its Kindred ; or, tbe History and Affi- 
Dities of the Dodo, S<^taire, and other Extinct Birds.** It 
was handsomely illustrated ; and was an example of how tlie 
difficult subject of the affinities of extinct animals should he 
dealt with. Mr Strlckl&nd was aided in the osteological 
portion by Dr Melville. Since the appearance of this work, 
be has twice published supplementary notices regarding the 
Dodo and its kindred, in the " Annals and Magazine of Na- 
tural History." One of Mr Strickland's last contributions to 
science was on the subject of ornithology, — when, in the Sec- 
tion of Natural History, the day before his death, he gave 
an account of the Partridge (Tetraogallus) of tbe Great 
Water-Shed of India, recently illasbvted in Mr Gould's 
" Birds of Asia.'" 

Although as a zoologist ornithology was bis strong point, 
Mr Strickland had an extensive knowledge of the various 
classes of organized beings. Thus, several of his papers 
were devoted to accounts of the Mollusca, both recent and 
fossil, in various districts. One of his papers at the last 
Meetiog of the British Association at Hull was, as our readers 
will see elsewhere, " On the Peculiarities of a Form of Sponge 
(Halichondria taberea)" 

. Mr Strickland paid a large share of attention to the ter- 
minology of Natural History, — and was the reporter of a 
Committee appointed by the British Association to consider 
the rules by which the nomenclature of zoology might be 
eBtablished on a uniform and permanent basis. These rules 
were principally drawn up by him ; and they have since their 
publication been very genersily acted on, — and have contri- 
buted greatly to simplify Natural History nomenclature. 

The general principles of classification could hardly fail 

to interest-a mind so discursive as his, — and accordingly we 

-find him at various times publishing on this subject. Id an 

.early number of the " Annals and Magazioe of Natural His- 

. . tory" he inserted a paper " On the true Method of discovering 
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tha Katoral Sycitem in. Zoology and Babmaj," — in ^rfaich he 
diaplnyed a great knowledge of tiie fonns of aoimal aad vege- 
table life. Id tlie repwts of tbe British Association for 1&43 
he published a paper " Ontiie Natnral Affinities of the Inses- 
sorial Order of Birds ;" and a^^n, in the " Magazine of Natural 
History," toI. ii., — " ObterTations on the Affinities and Analo- 
gies of Organized Beings." 

It must be obTiouB, that Uie labours to vrhich we have al- 
luded imply an immense amount of industry,— 'bat in Uie 
midst of all his pracUcal investigationB Mr Strickland found 
time for purely literary work. Thus, in 1847, he undertook 
to edit fur the Bay Society a work, the collection of mat^ialB 
for which had cost Prof. AgasBiK many years of labour, en- 
titled " Bibliographia Zoologiffl et GeologiEe." Three volumes 
of this great worii are pnbliBhed, and the fourth and last ii 
now in the hands of the printer. Mr Strickland's labour 
here was not merely that of editing — it embraced the contri- 
bution of a large mass of additional matter, amounting to a 
third or fourth of the whole. He spared no pains to make 
this work complete; — and it must ever be regarded by the 
zoologist and the geologist as a most valuable gift to the 
sciences which they cultivate. 

On the occurrence of the illness of Dr Bnckls^d, and his 
withdrawal from the duties of the chair of Geology at Ox- 
ford, — every one felt the propriety of inviting Mr Strickland 
M deliver lectures in his place. Though yonngfor so impor- 
tant a post, and with a reputation in other departments of 
science, he was found able to sustain the fame of bis pre- 
decessor in l^is, — and brought to bear with great advantage 
the stores of his varied knowledge upon a science which is 
always susceptible of influence and amplification from the 
principles of other departments of science, however distoat 
from it the; may at Qnt sight appeiv. The Repwts ot the 
British Association, the Transactions of the Oeologieal 
Society, the papers of the Qau'terly Journal of the Geoloj^eal 
Society of London, and of the London and Edinburgh Philo- 
sophical Magaaine, all testify to Mr StricklaTid's activity as a 
geologist. They contain a mass of valuable observations 
both on paleontology and on the physical structures of rocks 
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in this couDfiy and otitcr parts of tho Trorld,-~whii^ must for: 
eT«r remain a part of the history <^ th« science . of geology, 
and constitute a pennaneoit monament of the industry and 
eamestaess of the man vrho made them. 

In several of his geolo^cal papers, Mr Strickland's name 
vt otmoeoted with tliat of Sir R. 1. Murehison ; especially in 
a work on "The Geolpgy of Cheltenham and ita Neighbour- 
hood." He assisted Sir Boderiek in preparing for tb« press 
his great work on tin Silurian system ; and the proof'sbeets 
of Mb new work on Siluria all passed through Mr Strickland's 
hands, — the last of the work having been corrected at Hull. 

At the time of his death, Mr Strickland was engaged in 
workingon his " Omithol<^i;ioal Synonymy," — the printing of 
^kich was delayed only to render it more full and complete. 
He possessed a Tery ample and nsefol library, — also exten- 
nre geol<^caI and ornithological collections,— whidi are now 
at his remd^ioe at Apperley Green, near Tewkesbury. 

In 1845 Mr Strickland was married to the second daughter 
of Sir William Jwdine, Bart : — 'both of whom, with Mr 
Strickland's fatiier and mother, survive to lament his prema* 
tore loss. 

In the above brief sketch we have spoken only of Mr 
Strickland's scientific career, — but be had moral qualities that 
endeared him to all who knew him. Few came in contact 
with him who did not recognize in him a conscientious, 
amialde, and excellent man. In him Oxford has lost a Pro- 
fessor whom she conid ill afford to part with at this time. 
To him they who hoped tov the wider culture of natural 
sdenoe at Oxfwd looked as to one who had the power and 
the ability to take a lead. The scientific societies have lost 
k) him a member who was unwearied in his assiduity to 
carry out their olijeets in all their parity. His means mads 
him independent of his labours ; — and all recogniaed in his 
«0rtioD8 that love of science and its otgeota which constitat^n 
the tme |duloSDpher. — {Aihe*i<Bwin^ No. 152, p. 1126). 
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Notice of an Attempt to ?faiuirit^^ Hte Cratti'Fish (KnUbas 
ttavtafSSHa) m the South of Scollari^.' CofiimtiDieatcd by 
DrFlBMiHtJ. 

Hie foUowiDg onmiiB entry oeeo^es a plooe ia s Tolame 
of Aefmr^aHa (for 1770, p. 4), formed, by Dp Walkw. Bp9- 
fassav e£ Naturiil History in tli« UBJT^Eutyof Sdiabarj^ 
tbfl immediate predecesBor of the preaent occupaot-of the 
c^ir.* 

" Cbncer Axtaeru, Lin. ^The Cray-Pish). 

" They aboand in the rocky rivnleta about Penrith, in 
Westmoreland, which run upon limestone. 

" They spawn in the months of June and Jaly. They were 
brought from Fenrith seven years ago, and pliuited in the 
rivulet which runs past the house of Kew Posso, where they 
still live. 

"Graham, who brought them, informs me that the best time 
for transporting them is about the 1st of May. He carries 
them in a close basket among wet grass, which he deposits 
in water at night. Three days and three nights ia the longest 
time that they caji be so carried with safety. He can carry 
on horseback about 1000. He took them to Elailzie in Tvreed- 
dale for 13s. 6d. per hundred, but most of them died. He 
ofibred to bring them to Moffat for 8s. 6d.per bundrfidif 1000 
v/tSB taken. He feeds them sometimeB with beela. 

" To Rob^ Grabam at Pemith, to the care ctf Mrs Boohao- 
nan. at tbe Cirown in P«aritii. 

" The way to catch Uiem or to know if they ate in a TlTolet^ 
ig to pat in a lump of flesh or aaj oarritHi into it over m^; 
they will be found preying upon it ia the morning," 

It appears hoax the preceding siatemant that this cins- 
taoean, ev«n in those days «f . difficult tnn^iort, was sooctas- 
fally conveyed from Guabwluid to the parish <£ Manor in 



* Sbv«ii *diiiD«a of tbew Aiiv»rtaria wUti came late mj p 
Ul^ng Dui^ inporUnt notioea of intereating sulgMtt in Natiiral Hiatorf , have 
b««u deposited in the Library of the Univerrily. 
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PeebleH-Bhire, and that tbeyoaUived theirtranBlation throogh- 
oot a period, of at leant serw years. ^ ,', 

The.Iate dUtmgaiabed KoologUt Sir John Qraliam Daljell, 
Bart., iDstitQted, at my request, a series of incpitrieH £di* the 
purpose of ascertaining if the descendaots of this stock were 
stiUtb ^efdi^ In the i^acefl rdfen^ to, batall' traces of such 
fttunifals had disa^pettred, and eT«n traditton, uBBally a toler- 
s/Aj fiiUbful reoerd, had preserred no memorial of Vba ex- 
perlmtob. 

It would be a very easy process at the present time, with 
the command of raihray speedy to tnuuport the animals from 
their natiToliaants to any of oar suitable streams ; wlule such 
an addition to oar luxuries would not interfere with any 
other source of enjoyment. 

fetinant, in his " British Zoology," terms the crustacean 
CrAW-FiSH ; butBerkenhontandlater writers term it Cray- 
Fisb. J. F. 



On the apparent VisiMlily of Stars through (A^ Moon trnme- 
diately hefore (heir Occultation. By R. EdmOHDB Jun., 
Esq. Communicated by the Author. 

Eight years tt^, 'wheo the caase of the occasional projec- 
tion of a star on the moon's disk &r a few seconds before its 
occupation was, at one of the meetings of the British Associa- 
tion, and elsewhere, publicly discussed by emiuent scientific 
mnt, If>r^)ai«d a short paper, suggesting ihti it might arise 
.flroos "Ae telescope being on moh occasions s^to^tfae star's 
focus instead of the moon's, in which cose the ifaipet^ot ^iige 
of the moon formed at the stellar focus wonM, of coarse, be 
' magnified. But when the star is on the Tei7edg« of ^e 
mom, the image of the latter would not^nd room fdfsbeing 
magnified without spreading itself over tiie star's image, and 
thviB oocasiooing tb« appai-ent visibilitfof the star through 
the moon, the extent of this projection being eqnat to the 
excess of the radius of the magnified lunar image beyonct that 
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of its perfect imsge wfaeo bronght to a focus. ' In the occal- 
tatioD of the star Aldebaran in 1629 ike reason n^; eight of 
the thirty-one Eoropean observers did not perceive any pro- 
jection, and that the other twenty-three did, may be, that 
the telescopes of the former were suited to the lunar focos, 
and those of tite latter to the stellar ; the eye being incapable 
of determining the txact foouB. > 

I did not, bowevfir, pablisfa my remuks, nor shew tfaera to 
any one antil last month, when my nephew (Frederit^ B. 
Edmonds) being here on a visit, I desired him to read them, 
with a view to test by experiment the correctneBS of my ex- 
planation. He acoordingly f^aeed a candle in the furthest 
comer of the room close behind a card, through a small hole 
in which the light flowed to represent a sbir. At tlie distance 
of about two yards from the candle he placed an illuminated 
disc to represent the moon ; and then retiring three yards 
from the disc, witii a powerfdl pocket spy-glass, having its 
focQS set for the " star,'" looked at the " star," along the edge 
of the "moon," when the former appeared very clearly pro- 
jected on the latter, precisely as in the reality observed by 
astronomers. When the focus of the glass was set for the 
"moon" no projection whatever occurred. 

I immediately communicated this to Professor Airy, who 
very kindly informed me that the explanation wonld be satis- 
factory if the focal length of the telescope for the moon were 
sensibly dififerent from that for the star. " It would be highly 
desirable, however, (he added,) to bear this consideration in 
mind in the case of another observation of the occultation of 
a bright star." 

The explanation now offered will therefore, in all proba- 
bility, ere long be fiilly tested ; and if the eye be unable 
directly to detect any difference between the lunar and stellar 
foci, the existence of a sensible difl^rehce between them 
would, I presume, be indireetfy established, should the pro- 
jection disappear on lengthening the focal distance, and re- 
appear on shortening it. 
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On the Petragtmtic Belatioat of Mintrals. 

(CoDMnaod ttom voL It., page 352.) 

L ode Formations. 

By the ierm lode JbrnwlioD is to be underatood a small 
group of minerals uBuall; asaociaied togethsr in lode fissureBt 
and prewotiDg diBtiuctive <!liaracteri»ti(» in their mode of 
associatioo. At the same time it must l^e added, t^at groiqia 
of minerals can only be regarded as constituting any one 
formation so long as tbis soecession of the individual mine- 
rals in what is tenned the lode structure, or banded UTMige- 
ment of the minerals, remains the same. EepetiiioDS or soc- 
cessive generations of a formation likewise occur. 

There is considerable difhculty in detennioing and distin- 
guisbing the lode formations : thus, 1. Certain minerals oc- 
cur in different formations, and some one mineral, e^>eciaUy 
tjuartz, is often repeated, without ,the remaining members 
of the group. 2. Some minerals, as iron pyrites, some va- 
rieties of calcite, and copper pyrites, occur iu so many for- 
mations, that tbey cannot be regarded as dietinctire. Still 
formations are sometimes characterized by the quartz and 
the particular abundance of pyrites. 3. In some instances 
druses are very rare .in lodes, and it is only in them that the 
structure and successiou of the minerals can be recognised. 
4. Sometimes there are two or three formations in one lode, 
and then it is not always easy to determine whether a mi- 
neral belongs to one or the other. 

It appears that the minerals which serve best to distin- 
gnish the lode formations are either some of those siliceous 
species which are not products of decomposition, or some of 
the true ores. There is Mill a want of some kind of scientific 
nomenclature for these phenomena, but the paragenetic rela- 
tions are perhaps too little understood, and the relative dates 
of lodes too little known, to warrant the adoptitn of one as yet. 
Nevertheless the paragenetic grouping of a few but constant 
minerals in lodes is too evident to escape notice. Such, for in- 
stance, is the case with minerals containing cobalt> nickel, bis- 
muth, and arsenic ; lead and zinc ; tin and scheel, and the very 

, Goocjic 



140 On the Paragenetic RelaHona <^ Minerals. 

froqoent MBooUtion, under umOar conditiooB, of floor apor 
aad beavy apar. Uodoabtedly it is not Allowabl« to form as 
opiiuon (Ht this iubject from individiiAl Bpecimens ia mii^ralo- 
gieal eabinets ; it is the BDiversal assooiatioa of minepftls in 
the different known lodes c^ one class vriiic^ must be Btadied. 

ICoreover, the detenninatioa of Ipde formations is not alone 
tUffionlt in r^ard to the oonstitneat mivwals, but likewise 
in regard to the date of the seTeral substances. When dif- 
fiBreot formations oGCur together in one lode, or in different 
lodes Intersecting each other, some inference may be formed 
a« to ^eir relatire dates ; bat as yet there fu<e only a few sodi 
instances of contact known, and tiierefbre this branch of re- 
search, ao important in its relation to mming, yet reonuos to 
be cnltirated. 

The following description of lode formations comprises 
bctii Boch as have a practical interest, and such as at present 
haTe only a scientific interest ; tliey wre likewise arranged 
according to probable relations of date, commencing wllji the 
older. 

L Pyrowene, gta-net, pyritee, at*d blend« formatioH. — ^This 
is nndoabtedly one of the oldest, periaps the oldest, of aJI 
lode formatMns, althongh want of acqnmntance with its con- 
tact phenomena renders this still nncertuo. ,The character of 
these lodes is not very distiQctive, since the' lode planes are 
frequently parallel with the strata adjoining ; for which re^ 
son Uiey are very generally regarded as beds. Agais, the 
banded stmcture is almost altogether wwiticg. The fonn&- 
tion, however, is marked by tike oceurrence of silicates, aome- 
times in considerable masses ; a circumstance which stron^y 
indicates a very remote date. It is probable that the lode 
substance of thia formation bears a relation to the adjoining 
rock ^milar to that of amygdaloid rock to old red sandstone, 
where it has penetrated the latter, and yet occurs in parallel 
layers. Thus the dat« of the lode substance wonld be much 
the same as that of the adjoining rook; and indeed, in a 
geognostic point of view, it appears to resemble the eruptive 
rocks, as if it had been injected, which may be the reason of 
the absence of banded structure. 

This formation occurs in Saximy, Bohemia, and iSianidt- 
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nana. : Its cooEititafliiC mintrals are«pecifioally difl^nliti froia 
tiie same minerals occamng in rocfca. Pyroxene a[^>«AiK to 
be the <^ettt member, idoeras and garaet more rMent. Pmo- 
domffl^hs are by no means wanting. It Is {ur&ust remark- 
able, that at different parts one or otiier mtoeril predotni- 
nat«B connderably. Thus ih.e accmnnlations of galena, iron, 
copper pyrites, tin ore, and even limestone, bicpe been found 
sufficient to admit of' being vrtH-ked: 

The general features of this &tmation [H^sent ^«at ana- 
logy with those of the " balbatcjcken," preTimuly spoken of. 
While Id these latter, limestone predominates, and in some 
localities there is a ranch greater diventty of imbedded mi- 
nerals, and the lode f[»7n appears less marked, the occur- 
rence of limestone in the former is only exceptional ; hot, 
on Ae other hand, tiiereis an abundance of pyroxene, garnet, 
and pyritic minerals, which is foreign to the " kalkstocken,'^ 
and the lode character is more distinctly ma^ed. 

U. Titaniwm formation^~-Tlm is probably Httle inferior 
in antiquity to the last, not only because it occurs in ifae 
oldest known rocks, but because ihp essential oonatttnenl mi- 
nends, eontaining titanic acid, do not occur in any otherfbrmft- 
tion, with the sole exception of tbe " kalkatooken " and diver- 
gent zones. Felsite is likewise foimd upcm them, which oerr 
tainly indicates a very remote date. 

The phenomena presented by the lodes of this formation 
appear to admit of the foUowing inffyenoes : 1. That the 
felsites are in all instwteee. older than - the cQBaponncIs of ti- 
taak acid, or of titanic and silicio acid together. 2. Quartz 
is generally more recent than the above, aunerals, except 
mial, with which it i^ears coniemporaoefHia). and sometimes 
eren oldra- than it. 

ni.Noi>l«qttarig/ormatio». — ^Tbisoooorsin Saxony,eape< 
cially in miea-sTate, sometimes in gneiss, both rocks, being 
much altered. It is older than the porphyry veins with which 
it comes in oontact, but these veins appear to bear some re- 
lation to the richness of the lodes. The prinmpal lode sub- 
Bbuce is quartz, frequently converted into homatone, gene- 
rally adhering firmly to the adjoining rock, and nuoifying 
into it. liorga moffiieB of ore never occur in these . lodes, 
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vthiA are iherefaee worked only in virtae of the silver and 
gold present in the minerals they contain. The Saxon lodes 
of Gob formation are especially characterized by a rarieiy of 
mUpicket, in small crystals witii a brilliant lustre, generally 
imbedded in qnartz, andTery rarely implanted upon it. There 
is atw^rt some gold in this ore, although, in most instances, 
not Bofficientforprofitafaleextraction. It is, indeed, reiypos- 
sible that the presence of argentiferous blende and glance, 
as well even as that of metallic silver, was determined by 
this mineral. 

There are good re^ons for the opinion that the lodes of 
this formation are intimately connected, as regards their ori- 
gin, with metamorpfaio phenomena in the adjoining rocks, and 
tliat they are on a larger scale essentially the same as the 
small and sometimes metalliferous quartz Teina in felsite 
rock and porphyry. 

Antimony, tellurinm, and arsenic, constitute, by reason of 
their analogy, a mineralogical and chemical group, and their 
natural compounds frequently appear to belong to one and 
the same lode formation. Antimony glance always contains 
traces of gold and silver, in some localities sufficient for ex- 
traction, and it is very probable that the Transylranian lodes 
bearing qnartz with auriferous and argentiferous teHurium 
minerals, and even metallic gold, are of this class. 

The gold occurring in lodes of this formation is very recent, 
being implanted upon antimony glance, iron pyrites, calcite, 
realgar, and even gypsum. In like manner, silver appears 
to be the most recent member of the formation ; consequently 
it is hardly to be doubted that these metals have originated 
by some mode of extraction from compound minerals. 

IV. Pyritic lead and zinc formation. — This very closely 
resembles the last-mentioned formation, from which it is se- 
parated only on account of the peculiar character communi- 
cated to it by the considerable masses of galena, black zinc- 
blende, arsenical iron, sulphur, and magnetic pyrites, and 
the absence of any coosidemble quantity of gold or silver in 
tliem. Gfenerally speaking, these minerals have been converted 
into psendomorphic bisulphurets. The presence of copper py- 
rites is likewise distinctive ; the edle quartz of Freiberg is. 
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', intersected hj porphyry, wbile this formation io- 
terseots porphyry. Aeeumitig the porphyry to be of tht sama 
date, this would support the opicion of minerB who regard 
the formations aa different. Still there are no gronnds for di- 
viding the pyritie lead and zinc formaiion into bo many parts 
as Werner did. On the other hand, it cannot be doubt«d 
that there are aevemi formations of galena and zincblende, 
for instance, the clinoedritic and the barytic. But these 
two minerals frequently occur together elsewhere without 
any recognisable relations to other minerals as regards date 
having yet been ascertained, ther^ore the possible future ne- 
cessity for further subdivision must not be altogether denied. 
The zinc-blende is almost always the black variety, especially 
when associated with arsenical pyrites, and indeed whenever 
pyritie minerals preponderate. When it is of a brown or red 
colour there is seldom much if any pyrites near. It is well 
known that black zinc-blende contains an essential admixture 
of sulphoret of iron, and has a lower specific gravity than that 
of any other coloar. 

The clineodritjc lead and zinc formation sometimes di- 
rectly follows the present one ; however they must neverthe- 
less be regarded as distinct. 

Sometimes the heavy spar formation is likewise present with 
wud without the noble quartz ores, which are, however, less 
abundant the greater the quantity of pyritie minerals, and 
in this case belong to a more recent formation which has bees 
sporadically imbedded in that of the latter, aa is the case in 
the noble quartz formation, where such lode substaoces are 
generally absent. 

The pyritie ores are met with, although quite in miniature, 
in the fissures of argillaceous spherosiderites, the lode veijui 
of coal strata, and even in the cavities of limestone petrifac- 
tions of still more recent date. 

The minerals constituting this pyritie lead and zinc forma- 
tion are frequently mixed together in coarse masses, no con- 
stant succession being observable except in the druses wfai^ 
sometimes occur where the lode bellies oat, when galena and 
zinc-blende present themselves as the older, and pyrites aa the 
younger members. Two generations have likewise been ob- 
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served, tfaqs upon galena and bleade-^ni^ichel, and then 
again galena and miBpickel. Derivatirc? of gaWna are rar^ 
those of copper pyrites onknowiu 

This is perhaps the most important formation for the min- 
ing of Freiberg, for only a small part of the silver whicb is 
obtained there is derived irom the troe silver formation) the 
' principal part being extracted from the galena of thia forma- 
tion. 

It is in connection with this formation that we first meet 
with a phenomenon called by the miner, the iron hat, goasan. 
It has been uniTeraally found that iron ores, especially brown 
iron ore, red hematite, and even specular iron ore, are met 
with only at the upper part and outcrop of the lodes, which, 
when worked deeper, yield ores of more valuable metals. 
There is indeed historical evidenee that the working of iron 
ores has laid bare ores of silver, lead, copper, cobalt, and 
nickel, and in many districts the proverb is atill is use — 
" Der Osng bat einen «b»iieii Hat, 
Und tbut du-om in der Teafe gut." 

It is scarcely probable that this phenomenon can in all 
cases be accounted for in a similar manner. It is met 
with in lodes of the pyritic lead and zinc formation in some 
of the Freiberg mines, and there it may have originated 
from the action of the atmoBi^ere upon pyritic minerals. 
There are brown iron ores which are remaritable for oontaio- 
ing silver sometimes in available qoantity, called is Germany 
" edle Braunen" and " Gilben," in Mexico " Facos." It is 
possible thatintheearlier periods of mining in Germany, the 
belief in the " eisemen Hut" was more universal t^an at the 
present time ; but in Mexico and South America it still main- 
tains its ancient authority, and has recently received a oob- 
firmaition in the discovery of the lead and silver mines at 
Jarosa, near Alicante in Spain. But the presence of silver 
in the iron hat is not essential. Frobably iha knowledge of 
its occnrrence has contributed to the confirmation of the 
opinion that the deeper a lode is driven the greater is tha 
probability of finding rich deposits of ore, althon^ in this 
instance there is another genetic reason for the belief than 
that previously spoken of. 
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At otifer places ^h large nmnber of pyritic minerala k^ 
wanting, and are replaced as at Prizebram by spathic iron. 
Here the " bat " may origiD&te fi'oin the alteration of spathic 
iron. In tbe neighbourhood oFPrizebram, the lodes of iron 
ore are leased to'private individuals only to a certain depth, 
because the more valuable pyritic ores occur below that depth, 
and these are wx»riie3 by the government. 

At other places, the various iron and manganeHe ores of 
tbe *' nsenen Hnt" are certunly more recent than other 
mineralB on tbe same lodes, and present a genetic character, 
distinct fto^A Utern. 

Altbougfa it is true that most lodes of iron ore continue as 
^b to all accessible depths, still some of tbe deposits of 
fermginons minerals ought not to he altogether overlooked 
or disregarded, eBpeciftlly when they occur in true lode dis- 
tricts, fOT- it is probable that in many instances such a depo- 
sit may be tbe iron hat of a lode. 

V. Cobalt and Nick^ forvuMHoita m general. — Not only 
are minerals cont^uning these elements very generally as- 
sotriated together, but la almost every mineral wbicb con- 
tans <me of them as an essential oonstHaent, at least traces 
of tiw other enter its compositioa. Arsenic enters more 
largely than sulphur into Vm composition of tbe morefre- 
qvent of these minen^ so that it might be termed the co- 
balt, niokcd, and anwnic fbrmation. Metallic arsenic baa 
even been foond. Bismuth minerals are in some localities 
BBch constant a,ssoci«tea tbat tfaey tnight be regarded as es- 
sential, vhye in cAhcvs tb«y are altogether absent. How- 
ever, thsy oconr nnaoeompmied by cobalt and nickel mineral s, 
althoB^ the arasnik-kieB of ^teiiborg contains nickel, and 
bigmutfa glanoe is a frequent associate of copper pyrites. 

C<^per pyrites, and sbmetimes its ordinary products of 
compoeitU)B,.e8peeially malachite, knpperfecberz, aecompany 
th» minerals .(J this formation. Linneite is neverwitjioot eop- 
perpyritei, altbongfa lu^ masses of it have not been found; 
Anenical iron. pyritesoccurs, thoagb ndt largely. Tbe nran- 
paeberz ocoun sporadioMly, especially in one group of this 
fonnatieik.:- 

The principal lode substances ^angarten) are apatbic iron 
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of twelve periods, and partly oonverted Into brown iron, prin- 
cipally as Bopport, pearl fSfvr, fluor ^>ar, heavy spar, qoartz, 
(tbree genemtiooa), calc spar (three flub-Bpecies), brown spar 
and tantokliae. 

It basbeen aBcertained tliat only those arsenical pyrites wbich 
are accompanied by chlorite, contain inckel with traces of 
cobalt. The cobalt minerals of Chili occur in chlorite slate. 
The adraalstein of Nassau bearing lodes of cobalt and nic^I 
is a greenish clay-Blate, approximating closely to chlorite 
slate, and perh^M actaally passing into it. It is eonmdered, 
perhaps correctly, as clay-slate, altered by tbe adjoining chlo- 
rite slate. The inetallic bismuth of the tin fonnation is ac- 
companied by chlorite, and a nomber of facta lead to the m- 
fbrence that these formatums are peculiar to the chloritie 
rocks. 

X>iorite, one of whose principal constitaents is amphibole, 
contains gelbnikelkies at Gladenback (Darmstadt), — only m- 
deed disseminated, but so abundant as to be woriced. The 
spathic and brown iron lodes at Lohestein bear nickel and- 
cobalt minerals principally when they cat through or pass 
near diorite, while in the elay-slate Uiey are either scarce or 
absent. Tbe principal depouts of nickel and cobalt are ehiefly 
in amphibolic rocks. The magnetic pyrites of Lillehaann^* 
^orway) and Elefwa (Sweden), containing 3 to 4 per cent- 
nickel, and nearly 1 per cent, cobalt, occur in amphibele »aA 
diorite rocks. £reithanpt has found that these magnetio 
pyrites closely resembled tbat irom tbe Adlers mine (Bava- 
ria), and Plattner found in it 1 per cent, cobalt and a trace ol 
nickel. The magnetic pyrites of Lillchammer and Neufiuii; 
contain fragments rather than crystals of amphibole, which 
leads to tbe conjecture that they are the oontaots of lodes. 

It is further remaikablc that even in meteorites, magnetic 
pyrites accompanies the iron containing cobalt aad ntck^< 
Traces of nickel have been found in olivine ; and peridotM 
are present in many meteorites. 

- The numerota instances of the pangenesis (^ mliMrabi 
eontaining wbalt and nickel in ompbibole and dwrilae toAat 
are net less remarkable, fuid mast not be orerloabed, as is 
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snfteiently indicated by the abore'iaentioDed occorreikce of 
cobaU tiaA nickel in magnetic pyrites. 

Howerer, this formation occm^ in trne clay-slate, and 
likewise in mica-slate, gneiss, and granite, although otlly 
sporftdioalty. Its occurrence in seefastein andenpreons slate 
is altogether distinct from its appearance in lodes in the 
abOTe>nientHRied rocks. 

Older Cobalt formation in C*iS.— 'This fonoatioD is stated 
to have been discovered near Hnasco in chlorite slate. The 
Schneeberg cobalt nickel lodes likewise bear axinite, and 
tiiese two instMces of association induced Bretthaupt to ex- 
mine the araenical pyrites of Thun, sitting upon axinite, 
iae cobalt, which it was fonnd to contain. It woold there- 
tvee be adTisable to examine pyritie minerals associated 
with axinite, in order to ascertain whether they contain an 
available quantity of cobalt and nickel. 

Glaacodot likewise occurs porphyritically in chlorite date, 
with precisely the same diaracters as tiie mispickel in Frei- 
berg mtoes, except that here the adjoining rock is dtsinte' 
grated, which is not the case with Chili chlorite slate. 

VI. TVn/ofination.— The principal representativea of this 
formation are tin ore (cassiterite) and the two wolframites, 
fenro-wolframite and mangano-wol&amite. These minerals 
are associated wherever tin ore is worked, and the isolated 
oeeorrence of one or other is a great rarity. The schsel- 
^ar is withoat donbt to be regarded as a product of the de- 
composition of wolfi'anite. Ceryl and t<^>aK occur together 
and separately, the former as a very dd member of the 
|;rtMip. QnartK is never absent. The formation likewise m- 
elades sneh pyritie minerals as contain an essential admix- 
tare of arsenk, rarely ench as are free from that elementi 
Uolybdennm glanee is a frequent mineral. Caleite and most 
carbonates, so freqoent in other fimnations, are here very 
leattty. 

One especial characteristic of this formation is the y«tj 

tnnited nnmber of rooks in wfaii^ its lodes ocenr. These 

are — granite, gn^ss, miea-sbte, and a few clay-slates. Tin 

and wolfram lodes hare nererbeen observed in diorite, di*- 
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b«Be, aancUttmie) or ]imeBtone> Such kind of negative faets 
must not be disregarded; this mas, for instiuice, indtcait^s 
that these loden are of very remote date, a[^u?Hatly that of 
the protruBiOD of tlie older granite. 

the exiateoce of alluvial deposits of tin ore must not be 
ovu-looked. These are, in fao^ to be regarded as the result of 
gigantic natural ore washings. The abseose of wolframites is 
probably owing to the mwe easy mechanical and chemical 
destruction of these minerals as compared with the tin ore. 
£ven in lodes, instances of the chemical destruction of wol- 
framites, and production of scheelspar, have been observed, 
nuaccompauied by any pseudomorphs after tin ore. 

A remarJcable feature is presented by the lodes of this for- 
mation where they come in contact with those of red hiema* 
tites. It has been observed at Altenberg (Saxony), that aX 
the points of contact both lodes are poorer, and frequently 
the tin ore is altogether absent. 

The lodes of this farmation generally possess in a very 
marked manner the banded structure, especially in the mica 
slate at Ehrenfriedersdorf (Saxony). 

VII. Clinoedritic lead and nine formaHon.—'Unier the 
term cUnoedrttes, Breitbaupt understands a mineralo^cal 
genus comprising the various kinds of fablerz, tennantite, 
copppr-blende, &c. 

These minerals are distinguished chemically by their very 
complicated, although characteristic composition, contuni&g, 
on the one hand, copper, meraury, silver, zinc, iron, cobalt, 
and nickel; on the other hand, antimony, arsenic, and tin. 
All these metals exist as sulphurets ; those of copper and 
nj^rcury with two equivalents to one of sulphur ; those <^ 
silver, zinc, iron, tin, and probably cobalt asd nickel, wiUi 
equal equivalents ; those of antimony and arsenic with two 
equiv^ents of metal to three of sulphur. 

The clinoedrites occur in very definite paragenetio rela- 
tions; bpumomte is frequently associ^d with them. In 
many places this formation occurs aloae, sometimes togaUier 
with the older pyritic, or with the more reeent fluo-barytia 
. When felspar or iron spar occur in the..pyritic lea4 W4 
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sine fonnatnm, it is to be reg&rded as terminated, and 'Hih 
same may perhaps be said of the second generation of qnaitz; 
therefore qnarte and iron spar are freqnentlyfound to flup^ 
port the cllnoedritic formation. Since, however, iron rose 
and Manganese spars poBSess a clos^ mineratogical relation, 
and protoxides of iron, manganese, &c., replace each othet' 
chemically, they are ^quently found alone or associated ia 
the lodes. When pearl spar occurs, it is the oldest of the car- 
bonates. It is remarkable that tlie galena implanted upon 
rose spar presents imperfect crystal forms, rounded edges ' 
broken planes, &c. While all these carbonates appear as the 
supporters of this formation, still they are tolerably eontem - 
poraneous in formation with galena, zinc-blende, and the 
clinoedrites, although these minerals are obviously the more 
recent) from their distinct superposition. Arsenical pyrites 
are no longer found, nor indeed in anymore recent formation. 
Magnetic pyrites is likewise wanting. Pyritic minerals, on 
the whole, are less abundant, and the smaller their quantity 
the greaterthe amount ofsilfer in the galena and clinoedrites. 
When copper pyrites is altogether wanting, weissgUltigerz 
occurs, with thirty-one per cent, of silver. The minerals are 
likewise more argentiferons when the formation occurs alOne, 
and when the lodes ramify. In this case, even aAtimonial 
silver-blende and engenite occur. When the formation lies 
oTer the pyritic, it is poorer in clinoedrites, and the per- 
centage of stiver is smaller. 

In tilts formation, as in most others, one or other of its sup- 
porting minerals, and sometimes all of them, are wanting', 
the mineral then bejng implanted upon the adjoining rock. 
Sometimes this deficiency is owing to subsequent decompo- 
sition, with production of quart* pseudomorphs ; thus, at 
K^nik the whole of the manganese spar, and at Freiberg the 
rose spar, have been removed, while the other associated 
fnintrals are well preserved. 

The fbrmation has sometimes heavy spar superposed, but 
belonging to more recent formation. At the contact of the 
clinoedrftic with the heavy spar and cteleStine formation, the 
galena and fahlerz of the ftirmer have a large amount of 
silver. 
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VIII. Irott tpar formation. — There ere agreatnHinbeTaf 
lodes irliicli coneist solely of iron spar and prodncta of iti 
decompoailioQ. When other minerals ocear, it is only in » 
subordinate manner. The mo«t nsiml associates of iron 
spar Bxe nvaxtt and felspar, always older ; heavy spar alwayg 
mare i^eoent^ Examples of the paragenetic relation uf theae 
minerals ai-e, however, by no means frequent 

IX. Copper formation. — This includes those assodaticns 
of the more usual siilphureta, withoutgalena and blende, but 
generally with iron pyrites. There may be several other 
groups whose relative i^e is to be determined by future ob- 
servation. The group here understood is such a one as oc- 
curs under circumstances similar to those of the clinoedritic 
lead and zinc fi>rma.Uons. The chief representatives of such 
a gi'oup are — copper pyrites predominating, then snlphuret of 
copper, variegated pyrites, and clinoedritea. Metallic copper 
is rare, except iu lodes, almoat always accompanied by red 
copper, malachite, and other products qf decomposition. It is 
highly probable that such lodes have been formed by the al- 
teration of Bulphurets ; and however mauh the physiognoRiy 
of the individual lodes may vary in respect to the cupreous 
minerals, they were perhaps originally but little or not at all 
different. The Ane modiiications of red copper, malachite, 
and c(^per laziu-e at Cheesy, near Lyons, have been proved 
by Fouruet to result from the washings of rapper pyrites 
lodes. The same is probably the case with the immense 
masses of malachite at Niftcbne Tagilsk and other paiis of 
Siberia. 

It has been very generally observed, that cupreous ini- 
nerals containing oxygen occur at the surface or in the up- 
per parts of the lodes, while at greater dep'ibs they consist 
almost entirely of glance and pyritic minerals. At Eakura- 
nao, in Cuba, malnchite and copper laiiure have been found, 
which, when wovked to some depth, wei-e found tu cover 
copper pyrites, cnbau and magneitic pyi-ites. Enormous 
quantities of malachite, tile ore, copper lazur^ tuid metallic 
copper are obtained from tho mines of Burra Burra, which, 
when further worked, will most probably be found to yield 
■tdphuretted minerals. The metallic copper may very pra- 
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bably hare been fianaad by e«n«nt»tion during the jilseiol' 
esaeoce of iroa pyrites, aud the acoompanying cop[>er pyrites, 
&e., were influenced by tliis process of decompositioo. Per- 
haps ferroginoas minerals acted upon aohitipiis of sulphate 
of copper duriog hnndreds of ceotuiies, in the same reducing 
ntanneF as metallic ii-on acts ia a few momeota. Th« 
natural cupreous springs of NeuBohl in Hungary, Aliniberg 
in Saxony, Biotinto near SeviUe, &c., afford evidence that 
mch procesieB of vitriolesceBce still take place in the depth 
of lodes. 

There ia in the WeroeFiaa Museum at Freiberg, a frag- 
ment of metallic copper, in which a sf^nter of wood is im- 
beddad, found in " Old Alan."* Taking all oiroumataoces 
into consideration, it is very probable that native metalUc 
. ot^ar has been pi'oduced by cementation. 

The lodes of the copper formation do nob often form druses, 
and the known snccession of their minerals presents no 
great variety. The derivative products are more numeroaa. 
Sometimes, however, the cuproous minerals are accumulated 
in large masses under peculiai* conditions of the lodes, for 
instance at the points of intei-section. Uniform distribution 
of the ores for considerable distances of length and depth is , 
not frequent. 

At the mine " Junge Kobe Birke" (Saxony), the copper 
formation is decidedly more recent than the pyritic lead and 
zinc, espedaUy in the lodes with a south-westerly direction, 
and where they intersect vertical lodes, and in these latter, 
where the former lodes adjoin them. The galena of the old 
formation, especially in masses with a hexaedral cleavage, 
is imbedded in copper pyrites, iron pyrites, uid sometim«a 
in fahierz. In one instance, these fragments of galena have 
been found completely converted into fahlerz, with very con- 
siderable diminution of volume, the individual hexaeders ob- 
tuned by cleavage conBisting of a number of small crystals 
of gray copper anited in a divergent manner, bo as to farm 
small druses. This pseudomorph is a tery remai4cable one. 

Near Freiberg this formation is represented by coarse 

* The tei;linl(sl Osmiaa Mm fbr ui dd workiag wUob hu-tMaE'lwg «kan- 
douad and wtiu reaiunBd, ^~. , 
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mMeet of copper glaac«, andTuriegated copper Bometimes in 
the form of galena. The coppep glance is both compact and 
friable, bat contains variegated copper, and the whole is co- 
vered hj quartz. Iron pjritea occor in small hexnedral crys- 
tals upon other Tarieties of copper glance, and porphyriti- 
cally imbedded in it. 

The gray copper occnrring in some plaices contains a good 
per-centi^ of silver ; bat the bouraonito associated with H 
contains very little, and indeed gray copper appears to be 
poorer in silver when accompanied by boomonite. 

It has already been remarked that bismuth glance never 
oocars vrithont indications of the previous existence of cop- 
per pyrites, and the same 'may be the case with the as yet 
imperfectly known bismuth, silver, and lead ores which occur 
at Wolfiach in Baden, for the most part disseminated tbrongfa 
quartz, and accompanied by copper pyrites, heavy spiff, floor 



The Ocean — its Currents, Tides, Depth, and the Ouilinea of 
its Bottom.* 
When, a short time ago, I was conversing upon compara- 
tive or ancient geography with a friend whose mind ranges 
over all subjects, from the epic to the abstrusest mathemati- 
cal prohlem, I was reminded by him that those who are 
acquainted with the writings of the ancients would see with 
admiration bow often a piece of knowledge, or a thought be- 
lon^ng to those bygone days, emerges with an applicability 
to our new geographical views which is truly astounding. 
Take, says he, the Homeric view of the ocean ; it was an 
ocean, and yet an ocean stream. It covered the immeasur- 
able earth, and yet it ran round the boundaries of all known 
lands. Thus, the most learned of our popular poets has also 
spoken of the region 

" Where jealons Ocean, th»t old river, winds 
Hii for extended &rm«, till with deep fall 
Hoiriiu waste flood tlia large AUautiqus fills." 

When the poet goes on to pour his flood into 
" Siow, anfiitiiom'd Stjgian pool," 

* From Sir B. 1. MnrdiiioD'e AddreM at the Analvenarj HeetiiiK'of tb* 

Rojal Gcograpliical Soeifltj, 23d May 1853. 



and ibe OttUAaee of it« Bottom. 1S3 

we h»T« only to vary ttie resdi^, as T» WheweU BUggegUi. 
to 

" Half the broad Pacific's tideleM pool."* 

Bat tbe point for ub is not merely to occupy ourHelves wiUi 
finding that Hui oceao, as tbe aQcientB imagined, does " wiitd 
its extended arms" like those of a river. However we may 
regard this as a flight of ima^nation, or admire it as the 
foreknowledge of oar ancestors, oar doty is more stem, and 
we must pass irom the myth, to aacertaio what arms tiiis 
jealous ocean has, bow far they extend, where they wind, 
and where they end in " steep fall ;" which last words, 
hrou^t down to oar geographical prose, means merely an 
accelerated current Now, although we have had many ad- 
mirable contributions to answer these questions, and above 
all comparison, those of tbe illwitrtous Kennel, who led (he 
way in all these inquiries, there still remained a vast deal 
to be accomplished. The memoir of Mr Findlay, recently 
read before the Society, illustrated as it was by a series of 
admirably constructed large charts, in which all the cold or 
polar currents were marked in a blue colour, and the warm 
currents in a red tint, is certainly tbe most complete general 
view which has been taken in our day of this grand subject 
— a full and accurate acquaintuice with which is of such im- 
portance in the intercourse between distant nations. In 
these valuable documents, and particularly iu the work of 
the same author to which I called your attention last year, 
we not only see the extent of our present knowledge as to 
the nature and distinction of tipper and under currents, but 
also the desiderata which remain to be 61led up. I cannot 
here, indeed, attempt to convey to you an adequate view of 
Mr Findlay's labours of compilation and deduction, and must 
restrict myself to saying that, taking into account tbe known 
currents of tbe Atlantic and Pacific, and having regard to 

* Thoagh there are rnHnj tidea In the Pacific, this idea of a Mdelcss pool may 
be correctly applied to the central Peciflc around Tahiti. Geographere irill do 
well to refer to the Appendix t« Captain fitiroy'a Becond volwne of tbe Sur< 
veying Vojagea of the Adventore and Be^le, to see the ralae attached by that 
luccesafol navigator to the ewayi of Dr Wbevell, and also to appreuate-tbe 
inpoitemoe of the Tiem of to experlsneed and scientiflc a seamaa. 
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addttioDal oteerrfttioDS, he reduoea the motiocB of ea^ of 
the two oceanB to syBtema of reTolTing, re'eaiering ciurenta ; 
one such circle, or orbit, existing in each case to iha north 
and south of the equator. 

The currenta of ihe ooean are ho complex and Bumerotu, 
that it is not to be espeoted we eao obtain all the requisite 
materiala to form a correct view from ordinary nangatora 
who are occupied in trade and ootnmerce. And this brmgs 
me back to a point on which I dwelt last year:— or on ex- 
pedition ad hoc, and entirely deroted to the Borveyof the 
Tidea of th6 Ocean, Such na expedition, ooaneDted as it 
must be with a spedal attention to the currents, would, 1 
repeat, be truly worthy of this m^itime nation, and all geo- 
gr^hera would rejoice if its oonduot were otmfided to our 
associate Captain Fitzroy, whose tried c^oacuty aa a naral 
Burveyor and sound nautical aecomplishmentB partioularly 
qualify him for aucb an employment For we must recollect, 
that in addition to the researches of Sir John Lubbock in this 
country, and thoBe of FrofesBor Bache in the United States, 
the able, conseeutire, and elaborate tuTestigations of Dr 
WheweLl, founded on real data, have led far towardfl the 
establishment of definite laws respecting the tides. It is 
therefore much to be desired that the naval authoritaca of 
Great Britain, honouring these skilful gratuitous laboun, 
should without delay accede to the prayer of the British 
Association, and send out such an expedition as is here pro- 
posed-~one which would enable Hr Whewell to complete a 
generalisation worthy of this age (^ incpiiry, and of the great- 
est utility to navigation. 

In the meantime it is a subject of congratnlatioD that a 
peer of the realm distinguished for his acquirements in astro- 
nomical science, sustaining the same objects ibr whit^ we 
are contending in common n^h the British Association and 
the Royal Society, should have brought this important sub- 
ject before Parliament, directing specially the attention of 
the Upper House to the very great importance of such obser- 
vations and generalizations as those of Lieut. Maury of the 
United States Navy. This meritorious officer, some of whose 
researches were adverted to by my predecessor, has recently 
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issoed a cirooUr which oaIU for the oo-op«rAtioD of the prinoi- 
p«l muitimo lutioDs in collecting mat^ala for wind and 
current charts. The prayer of the British Aasociation for 
the Advancement of Science, and of the Royal Society, tiist 
» tnore extended and syBtematic direction be pren to moteoro- 
logical obaervationa at sea, as prepared by Lieut. Maory, 
will, I trust, meet with iavour in the eyes of the BritiUi 
Qovemment. The Royal Society says truly, that, short as 
the time is thai the system has been in operation, the resnlts 
to which it has led are of very great importance to the in- 
terests of navigation and commerce ; and it is earnestly to 
be hoped that the system of coM)peratiTG observation may be 
zealously promoted. In short, when Lord Wrottealey ex- 
plained in Parliament what enormous spaces of the ocean 
were still blanks as to any records of the winds, or of the 
currents and temperatures of the sea, the words which be 
added wilt find a response in the breasts of all whom I now 
address : — " That these blank spaces are a reproach to the 
civilization of the present age ; that it is our duty not to rest 
satisfied nntil we know all that can be known about the globe 
we inhabit that can be rendered in any way profitable to our' 
commtm species ; and tliat, therefore, the principal maritime 
nations should share the labour of exploring these vacant 
spaces." 

Our neighbours the French* have indeed shewn their desire 
to promote useful surveys of distant seaa by the addition 
they have recently made to our knowledge of the hydro- 
graphy of the Chinese seas, resulting from the researches of 
the " Capricieuse" corvette, under tiie command of Captfun 
Roquemaurel, who has trigonometrically surveyed the eastern 
coast of Corea and Chinese Tartary for an extent of 130 
leagues. One of the results is the ascertainment of an ex- 
cellent port in the Golfe d'Anville, nearly in the same parallel 
as the strait of Matsmiu, from which it is about 130 leagues 
distant j parallels in which it is suggested some profitable 
wbale-fishing groimds may also be met with. 

* Slnca our lut umivenarjr (he Meteorologlul Soviet; of Parli Hm baen 
■•Iftbliilied, knd U now or^niiedin m utlafhetory ft mumer, that I have joined 
tl mjwir, and tnut tlut many of mj oountrjman may da w UkairtM. 
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As the phenomena of ttdea, currents, winda, and l&e con- 
dition of the atmosphBre aod ocean are in great meaBore de- 
pendent on the outline of the solid portion of the eai^, bo 
has this year brou^t with it the mcmt remarkable hydro- 
gr^ihieal obBcrvation of modem times, in the detection of an 
abyss in the ocean said to be nearly double the depth of any 
of which we previously had a conception. 

Hitherto, indeed, it had been the prevalent belief (an 
opinion supported by Laplace himself), that the depressions 
of the crust beneath the ocean were probably of about the 
same extent as the elevations above the sea. Some obser- 
vations of our scientific associate, Captain Denham, R.N.] 
have, however, gone far to modify if not to set aside this 
hypothesis. By soundings* in the ocean, midway between 
the Gape of Good Hope and Tristan d''Acuuha, he has con- 
cluded; after several times dropping the plummet, and by 
finding the line always stop at the same point, that the sea 
has there tfae enormous depth of 7706 fathoms, or double 
the height of Chimborazo, the giant of the Andes. 

It is also a triumph of nautical skill and perseverance 
that the "Herald," and ber companion the "Torch" steamer, 
should have been enabled to lie at anchor more than three 
weeks on the comparatively shallower banks in the middle of 
the wide Atlantic ocean, such a position having greatly 
astonished those mariners whose course happened to cross 
these new and unheard-of anchoring grounds. When so 
stationed Captain Denham further ascertained, by sending 
down thennometers, that, whilst the surface-water was at 
90°, the cold never exceeded 40° at any depths which were 
sounded. In addition to important magnetical observations, 
he has excited great interest amongst geologists by proving, 
that, within one cast of the lead, coral reefs rise suddenly 
like a wall, ^m no bottom at 200 fathoms to 19 fathoms 

* The Hoimdiags vtre made witb pecaliu linea given to him by Commodore 
M'Keecer of (he United Ststei Navy. Bnt I raiut state thst soma oava) anr- 
veyors are of opioioD, that the reaolta may have been more or leea deceptive. In 
coDseqaencf of the liae not lying in a straight direction between the ihip and 
theplummetiWbetber by the Tsnel driiUng during ao long da operation, or by 
the inanence of correnti and other canieB. 
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from the Burface ; thus illnstoating one of- ihe phenomena on 
which Mr C. Darwia has thrown so much light. 

In lookhig at the staAement of Captain Deiiham, and at the 
vast namber of desiderata that remain to be inquired into, it 
is not, therefore, too much to affinn, that until our submarine 
knovrledge shall have been vastly more extended than it is ; 
until, in short, we know as much of the earth beneath the 
waters as of that which is above them, we are wanting in 
several of the most essential elements to explain the proxi- 
mate causes of the deflection of the great oceanic cmrents to 
which we have been a<lverting, as well as of the origin of 
many climatal pecnliarities. 

The geologist, meteorologist, and geographer, are indeed 
each of them equally interested in the determination of grand 
problems like these, which will teach us the forms of the 
submerged lands around which run the various streams deli- 
n^ted in the maps of Mr Findlay : such, fw example, as 
that which, with its superjacent floating masses of " Sar- 
gasso," or sea-weed, circles in the North Atliuitic, or the 
great whaling grounds of the North Pacific, around which 
the North Equatorial and Japanese currents flow; or, agun, 
that mass between New Zealand and Australia which is en- 
circled by the Australian current. 

In this last instance the geologist again steps in to help to 
solve the problem. The discovery of the enormous bird, tbe 
Dinomis, in the comparatively small tract of New Zealand, 
has naturally led him to suppose that there was once a much 
larger adjacent mass of land to provide for the sustenance of 
such huge creatures ; and hence it is a fair inference, that 
the nucleus around which the Australian current runs, is 
the central and higher portion of what was a large continent 
once united with New Zealand.* 

In the meantime, posing from such theoretical view^ I 

* Xbe ume rexoDiug mftj ba applied to tba iilaud of Hadsgaacar, wbere 
egip of birda have been found, irblcb eoataia the uibstanGe of 240 ben eggs. 
Tbis ule may batbe remnaDt of a former vast Eastern continent nov enbinei^d. 
B«e Profeuoi Edward Forbes's proofs of tha eii8l«uce of sucb ancient contl- 
neuta, derirad from the preaent inaulation of certain groups of plant* and ani- 
mals .—iVmairt Qt«l. SitTti., vol. i. 
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seize on the one great submarine phenomenon indicated bf 
Captain Denham, to assure yoa tliat however it may he modi- 
fied, I view it as of singular importance m enabling nator- 
atiets to account for the taiarked separation of the tribes of 
marine beings which at present exist in regions widely 
separated from each others. For vast depths are to many 
inhabitants of the sea (including all the mollnsca) what great 
and snowy heights are to the animals of the land — perfectly 
impassable barriers. Now, whilst we have in the profundity 
of parts of the present ocean a distinct reason for the sepa- 
ration of aqoatic races in oar times, the near approach, on the 
contrary, to a general asd uniform distribution of marine 
mollusca in primeval periods, as re^stered in the ancient sea 
bottoms which have been raised to form oar present conti- 
nents, compels me to believe that the earlier geographical 
outlines of our planet were infinitely more simple tjian the 
presesi. In other words, that the oceans were then broader 
on tiie whole, the lands of less altitude, and the cavities in 
tiie sea bottom by no means so deep as those of om- actual 
highly diversified outlines. For, had such very varied out- 
lines prevailed in primeval periods, most unquestionably the 
same liuid-plants which are fonnd in the old coal formation 
could not have lived from Spitsbergen and the Polar re^ona 
to temperate and even warm latitudes, and in nearly all 
longitudes ; nor could the same tribes, and often the small 
species of sheila and other animals, have inhabited the most 
distant seas at the some period. 

It is this varied outline, as brought abont after many re- 
volutions and changes of the crust of the globe, which presents 
to the meteorolc^ist that mass of complicated problems, so 
few (rf which have yet been sufficiently solved to enable na to 
arrive at definite laws respecting weather, or As causes of 
its seemingly c^ricious changes. Bot still, notwitiistand- 
ing all its variations, tiiere is a mean distribution of heat 
and cold which restricts certain groups of creatures t» eack 
ocmtinent and sea ; and tbe more we can approach to a cor- 
rect delineation of these zones beneath the waters, as well 
as those above them, and comprehend tbe nature of all tides 
and currents, the more perfectly shall we attain some of th* 
highest fums of the physical geographer. ^- i ^ 
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On Some Points in the Phi/Heal Geography of Norway, 
chiefly connected with its Snow-Fielde and Glaciers. By 
Professor James Forbes, D.C.L., F.R.S., Sec. E..S. Ed., 
Corresponding Member af the Institute of France. 

[We insert the ninth chapter of an admirable work that has 
just appeared from the pen of Professor James T>. Forbes, 
on Norway and its Glaciers, visited in 1851 — followed by 
Joumale of Excursions in the High Alps of Dauphin^, 
Berne, and Savoy. This invaluable work, so deeply in- 
teresting and important, reflects great honour on our dis- 
tinguished friend, and shews his usnal profound knowledge 
of the various subjects treated of, and is a valuable addi- 
tion to the scientific world. It ought to be carefully 
studied by every traveller.] 

IfkttvdtKtory Remar}x. $ 1. On ^e Confi^vraHon of Norway — Its 
Ground Plan — Its Mtmntainms IHetricU or Fieidi are unaU;/ Pla- 
teaux — Large proportion of elevated Area — The Kjolen Mountains — 
their existence denied hf/ some Geographers— Three Sections of Nor- 
vwf, i2. On aomt peoaHariiiei of tie (Himate of yoneoff — Lest 
severe fAon commonly supposed, or than any other load in &e same 
parallel — The eav4es of (iis — The Summer and Winter cnrvet of equal 
temperature — Contrast of the two sides of the Peninsula. ^Z. On the 
position of ffie Snoia-line in Norway — Mainiy determined by &e Swi^ 
mer temperature — Particulars of oisenattMS on the sMect — Qf the 
limit of growth of Ike Birch — Influence of the Sea in £)pretsing the 
SnotP^ine — Tt^le of Results. 

Amongst the many questions with which a stray traveller 
is sure to be addressed by the peasantry of a remote 
country, one of the most puzzling to answer is, as to the 
pleasure or information he can &nd in looking at their failla 
aod waters, and woods and snows. Has be not enough of 
sach things at home t What value have stones and plants, 
wfaidi lid utterly concealed from the eyes of the inhabitants 
to whom they belong, but which can tempt the wealthy 
stjrangflr to lose his time, his money, and his comfort, in 
flxamuiiog, p^^ps in collooting them.* The natm^lnesB of 



* The inability of tba peuantiy to ucribe anj- other motiTe tbui interest or 
conpidrion iomdi joaTDejn, is amnstngt; expeiiencad by vrtrj travellw off 
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tiie taqviry, tlie Te»lit>f of the porsdox, mskes the bsbw^t 
ofteo difficult. There are very many peraoas of opportuni- 
twB far Bnperiw to these poor peasanta who can form nearly 
as little idea of the motives for such toilsome joomeya. To 
Uiem, the ooHutry is the country everjrwhere, its stones are 
stone* merely, its glaciers and its lakes are aecidentf, which 
suggest no particular conclusions except as they give a mo 
mentary variety to the landscape, or as they affect the valoe 
of the soil. 

What comparative anatomy is to the study of living beings, 
physical geography, or the comparison of different coontries, 
ia to the study of the earth we live on. The interest of each 
part is beyond measure increased by comparing it with otiier 
parts ; and the more such comparisons we are enabled to 
make, ihe more distinct meaning can we attach to even a few 
slight and seemingly isolated observations in a country 
wholly new to ua, as when Owen reproduces ihe skeleton of 
a long extinct bird from a few imperfoot bones brought 
from the antipodes. 

. To construct the wographtcal map (map of mountainous 
regions) or skeleton of a country, is a more difficult task than 
it might at first appear to be. The materials for a complete 
relief or model exist for but a few limited portions of 
the globe. The materials for maps are gathered from com- 
paratively limited observation. The tact necessary for per- 



the beaten tracks. In the theories which an form«d m (o bis vocation. Thit is - 
nowhere the case more than in the more eecluded parts of France. I once 
amused myself by reclconing up the conjectures as ta my busineBS, and the 
mofiTGa ascribed to me, dnring a journey of no very great extent, which in- 
cluded, as wdl u I recollect, the iEidhi<Hng, beddei gncraea ne&rar the mark ;-' 
An angineer of mines, a Oorernment surveyiM', a gard« fortttitr, a taz-^tlMTer, 
the descendajit of a confiscated noble of the first revolntiDD surreying his patw- 
nal acres, a criminal escaping by bypaths from justice, an iron-merchant, a 
stone-mason, and a gold-finder. Of these various aUaiet, the last is probably the 
moM loconvmient. I recollect traTOlllng through the mountains of Cogne with 
a kriC-wittad faUow, a aort of cretin, for a guide, who, after hearing mil tba 
explanations I had to give of mj journey, constantly returned with a nialiclous 
leer to the loss the country sufiiired by ignorance of the treasure which lay 
about in it, particvlarl;/ andtr tht glacieri, and which more knowing gtrangars, 
awatod, he Iniinuatiid, b; mystic arte, could torn to an excellent profit. 
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'CetTing the pecntiarHiei of the configuration of a country iB 
only to be acqoired by practice ; aod when acquired, it leads 
to gkilfiil and intereBtiDg generalization. A general com- 
manding an army, a geologist exploring a district, and a fox- 
fannter parssing hia sport, each in their vray acquire a Facility 
an^ogoua to that of the comparative anatomiat just referred 
to, in apprehending the whole from a part, in predicting what 
will be tiie probable course of a moimtain ridge, (»■ of a river 
which he has not yet seen, and in finding a practicable pas- 
sage across an inti^cate and difficult country, by which even 
a native mij^t be bewildered. Since then even the mere 
base or skeleton of a country possesses so much distinctive 
vbaracter. and offers so many snbjectsof interesting contrast 
iwd comparison, it is very obvious tbat the details of strue- 
ture, as w^l as of the various plants which embellish it, 
animals which live upon, as well as rational beings which 
people it, with their peculiarities of occupation, habits and 
dress, furnish an exhanstless field, in which tJie most restless 
curiosity may expatiate. But to explain all these sources 
of intCT«st to the more ignorant class of peasantry is impos- 
sible, though here and there intelligent men may be found, 
even in tiie humblest dass, and in all countries, who possess 
that spark of divine mind which only reqiures to be roused, 
and which sometimeB unexpectedly responds to the well- 
meant effort of the traveller to enlighten him as to his occn- 
pations and interest. 

The only part of the physical geography of Norway of 
which I intend here to offer the slightest sketch, is what re- 
gards the distribution of perpetual snow and of glaciers, be- 
ing the objects of my chief observations recorded in the pre- 
ceding pages. A comparison in this respect with the Alps 
offers much interest, and though my contribution may be 
sli^it and inconsiderable, it will, I am persuaded, lead the 
way to systematic inquiry by those more favourably placed 
for ponuing it. Norway itself assuredly does not want for 
persons thoroughly qualified to obtain and make nse of the 
information thus desired. 

The existence of perpetual snow, the elevation at which it 
begins above the sea level, and the formation of glaciers 
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depending for their origin and natrition upon tJiese enow- 
beda, are complicated phenomena, referable by analj^ to a 
variety of causes or conditions. Of these, the moat inapor- 
tant are the configuration of the soil and the climate, iriiiclt 
last ia itaelf a complex and somewhat undefined fact. 

I shall, for greater distinctness, reduce my remarks to dif- 
ferent heads ; and under some of these I sluill endeaTOur to 
classify several of the facts incidentally referred to in the 
previous chapters. 

§ 1. On the Configuration of Norway. 

As there are few parts of the world where snow lies in 
Bummer at the level of the sea, the existence of perpetual 
snow depends in Norway, as elsewhere, upon the greater or 
less elevation of the mountains. The general height of moun- 
tains in Scandinavia ia inferior to that of the Alps, Andes, 
Caucasus, or Himalaya, and is therefore so far in accordance 
with the generally received opinion, that the elevation of the 
land diminishes from the equator towards either pole. The 
highest ground in Norway is 8500 feet above the sea level, 
in latitude 61^° ; but whilst the country is justly accounted 
a mountainous one, it is so rather in respect of its general 
elevation than from the coospicuousness of its isolated sum- 
mits. Sweden ia comparatively low and tame ; Norway de- 
fends it, like a huge breakwater, from the invasion of the 
North Sea, whose force is indeed still tremendons, but which, 
from the traces of former convulsions, would t^pear to have 
been the seat of powers still more energetic. The ragged 
outline of the coast, the depth of its inlets or fiords, the bold- 
ness of its headlands, the multitude of its islands, often al- 
most nndistinguishable from the mainland, are facts fami- 
liarly known. They seem to shew that the boundary <^ sea 
and land has been decided only after a prolonged struggle, 
and that great masses of the latter have gradually been un- 
dermined or abraded, so that a tolerably permanent condi- 
tion has only been obtained when, after the crumbling of 
lesser obstacles, the mountains themselves have bec<Hne the 
buttresses of Scandinavia. 
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The configoratioa of Norway may be conveniently con- 
sidered in two portions ; the comparatively narrow district, 
extending from near Throndhjem to the North Cape, a dis- 
tance of above 600 English miles, and the more expanded 
part, 400 miles in its greatest dimension, from Throndhjem 
to the Naes of Norway. Throughout the former, the moun- 
tains cling, as it were, to the coast, and the boundary be- 
tween Sweden and Norway is only one-fourth of the breadth 
of the peninsula distant from the North Sea, which yet in- 
cludes all the more considerable elevations. South of the 
Syl-field (lat- 63°) the high ground occupies by far the greater 
part of the breadth of Norway in its widest extension, and 
fully half the breadth of the peninsula in the parallel of the 
Dovre-field. This is due chiefly to the expansion of the coast 
to the westward, where mountains of enduring crystalline 
rocks form that prodigiona lobe, of land dividing the North 
Sea form tb« Skagerack, which, bearing the whole brunt of 
forces which appear to have come from the north, not only 
defended the entire north of Europe from the shock, but 
probably farniabed by their attrition the material of which 
the low grounds of the continent of Europe are mainly com- 
posed. 

Id this general disposition of the mounttunous masses of 
Norway we see a strong analogy to the west coasts of onr 
islands, and likewise to those of North and South America. 
It appears almost certain that a common cause has devas- 
tated the western shores of nearly every continent. 

The forms of the Norwegian mountains have been very 
generally mistaken by geographers. They do not constitute 
^ther unbroken chains rising from the low grounds and form- 
ing a ridge, nor are they a series of distinct detached eleva- 
tions, but, in the southern division of the country especially, 
they form plateaux or table-lands of great breadth, and 
generally more or less connected together, though occasion- 
ally separated by deep but always narrow valleys. In the 
description of the view from Sneehattan I have endeavoured 
to convey a clew idea of tiiese wonderful expiansions of mooa- 
tains, often so level, that upon what may almost be called their 
•ummitt, a coach and four might be driven along or across 
l2 
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tbem for mait^ many miles, Hi roads exist, and across whicb 
tiie eye wanders for immense distances, overlooking entirely 
the valleys, which are coDcealed by their narrowness, and in- 
terrupted only by undulations of ground, or by small moim- 
taina which rise here and there with comparatively little pic- 
turesque effect above the general level. 

These table-topped mountains are the Fields, or more pro- 
perly the Fjelde, of Norway, which, in their less interrupted 
or more elevated parts, have acquired specific names. They 
have been very erroneously supposed by map-makers to form 
a continued ridge serpentining through the country, though 
preserving a general parallelism to the coast, of which the 
chief (from north to south) are the Dovre-iield, the Lange- 
fteld, the Sogoe-field, the Fille-field, and the Hardanger- field. 

The error in question is easily traced to the usual method 
of constructing a map from rude and imperfect observations. 
The river-courses are first determined with a certain ac- 
curacy,* and from analogy (rather a precarious one, how- 
ever) with other countries, the origin of these is traced to a 
watershed or ridge, assumed to be comparatively narrow, 
along which the chief summits are to be sought, and supposed 
to be extended merely by apure or lateral ranges of small 
extent between the valleys. To such a theory the construc- 
tion of the common maps of Norway may be easily traced, 
and the tradition of this unbroken chain may be found in 
nearly every map. 

Thus, the general surface of the country is in reality com- 
posed of elevated and barren tablelands. The proportion of 
arable land (land which might be tilled), to the entire extent 
of Norway, is not, according to the competent authority of 
Professor Munch, more than 1 to 10 ; and if we exclude a 
few local enlargments of the plains near the capitals, it would 
not even exceed 1 to 100. By a rude estimation on Professor 

* tba rimr-eaanet presarre a aarprtsliiglj eiaict paiaHtlina on, iba Knitb- 
eutcTD ilopa of tba peninanla from the SkBgerBj;k to Dear the h«ad of tin 
Onlf of BuihDia. 'Sbe direction of then lines of fosura U aboot 30° with tka 
ueridi&n.lii Soathem Norway, bat aAme 40°, >a [laplaul.. In ueiU^ercai^ 
pTobaUj, doM it eoindde with the diractim of greatest d«idiTitj',sf the general 
lurfaoa of the continent. ■ 
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Eielhan's map, I find that the portioD of the Burfftce of Nciv 
way, south of the Throndhjem-fiord, which exceeds 3000 feet 
abore the sea, Qmounta to very nearly 40 per cent, of the 
whole ; and when it is recollected that only one summit 
exceeds 8000 feet, and that the spaces exceeding 6000 are 
almost inappreciable on the map, it will be more clearly 
understood bow completely the mountains have the charac- 
ter of table-lands, whose average bei^t probably rather ta)li 
short of than exceeds 4000 feet,* 

The centre of gravity of the elevated country preserves a 
rough parallelism to the coast, although from the prodigious 
indentations made by the larger fiords, the bases of the 
higher moantains are often washed by salt or at least brack- 
ish water. Of the outlying portions which approach nearest 
to the sea, the most remarkable are the mountains of Justedal 
and the Folgefond, both of which are covered with perpetual 
snow. 

In the northern district of Scandinavia, where the theory 
of a ridge is in some respects less inaccurate than in the 
south, its insufficiency was clearly discovered by the difficulty 
or impossibility of defining the line of demarcation between 
Norway and Sweden by that of a continuoiis water-shed. 
Such a ridge, if it exist at all, must be held in some cases 
to run up to the very coast of Norway, or even beyond it 
into the islands ; in other places it dies out altogether, and is 
resumed with a change of direction.')' The present boundary 
between Norway and Sweden was defined by a joint com- 
mission of engineers in the middle of flie last century, and is 
represented on nearly every map as the exact direction of a 
slightly zigzag chalTi of mountains called the Kjolen or 
£ailcn. This is assumed, in most maps, to be prolonged 



* These eBtimaUs refer to German or Rhenish feet, which are about 3 per 
cent, longer than Engli^. 

t P<«topptd<ii] was DSt umtnare of this, for b« etatea, that In Ficmafli tb« 
Efclen ridge in nnin3F piacce breaks into lai^e valleys, and c<iniei|nnti/ ia not 
■0 continued al farther towards the south, and that it seldom raachea abM« 
Amr leagaa in a continued chain. (JVot, Bia. o/lforvaf, t., 40.) Tha woirtl^ 
Bidlop of Bergen, though not uiyusUy accused of credoUtj, was •videoUj wtV^ 
read ia the science of hie Ume In ssveral departments. . . 
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along the border of the two countries, considerably to the 
Bonth-eaat of Throndhjem, and it was even long m^untained 
that a mountain mass existed there of prodi^ous eleratJon, 
from which a great many rivers, particularly the Glommen, 
the Crota, and the Dal, take their rise. The height of this 
fabmlouB mountain was even assumed to be 12,000 feet. It 
is, however, only a slight and lower extension of the plateau 
of the Dovre-field beyond the deep valley of the Glommen, 
and itB greatest height does not amount to 5000 feet. 

Perhaps, however, those Scandinavian geographers go too 
far who insist that the existence of the KjSlen is purely 
mythical, and that they must be "hunted and expelled" 
from our maps. The able researches of Wahlenberg, Keilhau, 
Vibe, and Munch, and the improved charts of the coast, have 
thrown the greatest light on the form of the country. The 
contoured map of Keilhau, though, of course, in many places 
conjectural, gives ub a tolerably accurate picture of the gene- 
ral relief; and though the Kjoleo range be broken, sometimes 
almost annihilated, now pushed inland, and now bounding the 
very shore (as at Fondal, lat, 664°, and Lyngen, lat. 70°), it 
must, 1 think, be admitted, that it is worthy of being classed 
amongst mountain ranges.* It has not in the far north the 
peculiarly tabular form of the southern mountains, and is 
distinguished by many summits of noble forms, and a grandeur 
disproporiioned to their absolute elevation, as the Seven 
Sisters, the Lofoddens, and the Peppertindeme. It attains 
its greatest elevation ^I speak now of the northern division) 
at Sulitelma, in lat. 67^°, being no leas than 6200 English 
feet. Sulitelma is not an isolated mountain, but forms part 
of a wild and extensive group, first visited and clearly de- 
scribed by Wahlenberg, who justly characterizes it as the 
centre of the Alps of Lapland. 

It is true that there are at intervals passes across the 
^{)len mountains, which are extremely low, such ^ the 
frequented road from Throndhjem to Snndsvall on the Baltic, 

* Wahlenbe^, sorely a most oompetent authority, contlonallj ipeaks of tha 

" alpium jngam " in describing tha course of the mountains betw«eii If orwky 
and Swedon, 
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the ascent of which is everywhere easy, and which attains a 
bei^t of only 2000 feet above the aea. About lat. 64°-3, 
there appears to be a distinct depression in the chain, near the 
Namsen river. In lat. 68'''3, which is that of the Lofoddens, 
there is a pass acroea the peninsula by the lake of the Tomea 
Traak, which is elevated no more than 1300 French feet, 
whilst the well-known track from Alten to the head of the 
Gulf of Bothnia, by Kautokeino, does not exceed 864 French 
feet, according to Von Buch, and beyond this the mountains 
never resume their continuity. A detached summit (Baste- 
kaise) reaches 2700 feet; the North Cape itself (on the island 
of Mageroe) attains little more than 900 feet. From this 
point eastwards the country becomes tame and level, nor do 
the northern parts of Russia or Siberia offer, probably, any 
considerable elevationa, with the exception of the more de- 
pressed part of the chain of Oural. 

That the elevation of the Kjolen mountains is the result 
of forces exerted parallel to an ideal axis, is illustrated 
by the general uniformity of the declivity on the side of 
Lapland. A very remarkable chain of lakes, one or more of 
which occur upon almost every river emptying itself into the 
Bothnian Gulf, and nearly equidistant from the coast, at a 
level also tolerably uniform, it is believed, at from 1200 to 
1500 feet, point out a symmetry in the fall of the ground 
throughout nearly the whole extent of the peninsula. 

The map which accompanies this work, though on a small 
scale, has been coustructed with great care, from a variety 
of authorities, principally Norwegian. An attempt has been 
made to represent the elevated plateaux which constitute the 
high land of Norway, and to annihilate that stiff ridge of 
mountains which figure in almost every map from the Lin- 
desnses to the North Cape. 

1 close these remarks by referring to three sections which 
I have carefully made from the best data 1 could find, and 
chiefly irora the map of Keilhau already referred to, shewing 
the transverse section of Scandinavia at three characteristic 
places — the first or most northern (corresponding to the line 
A B on the general map) is from the Bergs-fiord, in lat. 70"2'', 
to Tomea, at the head of the Gulf of Bothnia. Here the 
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axis of the range has entirely passed to the coast. The 
BecoDd section. (from C to D on the map) passes (hroagh 
ThroDdfaj^a and part of the Syl-field to the Gulf of Bothnia, 
about 2° north of Stockholm. The third section, E F| is 
made to pass through some of the most elevated ground in 
iSoutiiem Norway, including the Justedal mountaiha and the 
Fille-field. It begins at the conspicuous headland of Stadt, on 
the western coast (lat. 62° 10'), and terminates at Drammen, 
on a branch of the Chi-istania-fiord, being very nearly pArallel 
to the marked direction of the river-courses of Norwi^ 
already referred to. In all these sections the elevations are 
to the horizontal measures in the proportion of about thirteen 
to one. These are all prominent sections. They shew the 
character of the elevations when well developed. That there 
should be profound valleys intersecting the mountain ranges, 
or even occasional discontinuities, cannot fairly be urged 
against the existence of mountain chains altogether. Though 
the boundary of Sweden and Norway be often fanciful, and 
the naaps founded on its supposed physical meaning be egre- 
gionsly wrong, a certain continuityofelevationisstilltobeob- 
. served. And, indeed, the same error which has prevafled in 
maps of Scandinavia, applies in a measure to those of better 
known counti'ies. The construction of maps by river-courses 
instead of by lines of elevation is general ; and geolo^sts are 
well aware thateven the chain of Alps, wliichis remarkable for 
its continuity, is arranged in groups rather than in a defined 
ridge. Many of the passes seem to let the traveller through 
the chain as it were by stealth, and really mark the boundat^ 
between two conterminous blocks of mountains, or massi/a, 
as they are termed by foreign writers. Such is the pass of 
the Little St Bernard, as well as the Col de la Seigne, and 
still more strikingly that of the Finstermunz in TjTol (Keschen 
Scheideck, 4600 feet), between the huge Oertler Spitz 
and the glacial mountains of the Oetzthal. Some of the 
highest and most imposing summits, instead of occupying 
the crown of the ridge, are found in lateral subordinate ranges, 
or even in the mere spurs or offeeta of the great chain 
of Alps. Such are the maesi/a of Mont Felvoux in^Dauphin^, 
13,500 feet above the sea, communicating with the Cottian 
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Alps bjr the Col de Lanteret, whicb is only 6700. Saoh 
the entire raoge of the Bernese Oberland, whose coIminatiD^ 
point is 14,100 feet, and whose isihmua is the GriniBel (720O 
feet); and such the majestic summit ofMischabelhSrner, form- 
ing a mere outline of Monte Rosa, between the narrow valleys 
of Soas and Zermatt, which, though almost unseen by tour- 
ists, are giants of the second class. Dr Thomson, in Ms 
lately published and carious work on the Himalaya, justlj 
remarks that the universal notion of parallel and oodUduoub 
mountain ranges is, to a gre^ extent, a delusion of perspective. 



OrdnaTtee Stirvey of ScoilaTid. 

We insert for our readers a very valuable table, contaiDing 
an abstract of replies to the Treasury respecting the scales 
for the Ordnance Survey, presented to both Houses of Pap- 
liamentby command of Her Majesty. In this important table 
will be found the names of the individuals who approve of the 
different scales, such as the Lord Advocate of Scotland, Mem- 
bers of Parliament, Provosts of Cities, Commissioners of Sup- 
ply, CountyGentlemen, Presidents of Societies, Engineers, Di- 
rectors of Surveys, Laad-Agents, &c. &c. We append to the 
tables a summary of the whole for rural districts and for towns. 

It will be seen from Sir Charles Trevelyan's letter that tiie 
undermentioned table was drawn up from a series of docu- 
ments sent to the Treasury by the different individuals men- 
tioned in the table. The whole of this correspondence be- 
tween the Treasury and Ordnance in 1840, and the replies to 
the Treasury circular, in favour of the six-inch scale and of 
other scales, haa been printed by Oovemment. 

Letter from tht Treaaury trantmxt^ng the foregoing Corrapondmee. 
" Tebasuit Chambers, April 16, 1853. 
" The accompanying correspondence and memoranda de- 
scribe — first, the grounds upon which it was determined, in 
1840, to publish the Ordnance map on the scale of six inches 
to the mile for the country, and five feet to tlie mile for 
towns ; and, secondly, the opinions now given on the ques- 
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tion, whether the purposes which a national survey ought to 
subserve would be more fully provided for by an increased 
scale ; and how far such increased scale would involve in- 
creased expense. 

" The Lords Commissioners of Her Majesty's Treasury re- 
quest that after having attentively read these papers, you 
will state, in the annexed form, what scales you would re- 
commend for any national surveys which may henceforward 
1)6 carried on at the public expense ; and that you will add 
any special observations you may have to make in support of 
your opinions. 

"Itis assumed that the results of the Ordnance Survey will, 
ander any circumstances, be separately published on the re- 
duced scale of one inch to the mile ; and the question upon 
which an opinion is solicited is merely between the scale of 
six inches tmd any larger scale. 

(Signed) C. E. Tebveltam." 

Abttract of the Repliet to the Treastcry Circular, 1.6th April 1863. 
1. — In favour of the Six-inch Scale. 
2. — In favour of other Scales. 









1. In/avour of the Six-inch Scale. 
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The following Table contains a Synopsis of the above. In 
the apper column is given the number of Inches to a mile, as 
recommended to be drawn or engraved ; and in the under 
column is given the number of replies in favour of each sepa- 
rate scale. 

SUMMARY, 
For Sural DxttHctt. 
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—From the FU^pUei of tlie GDnmiuioDenof Goppl j of the different Countiea, It appFar* tbg 
1 countlea are in farour of baring Count; Maps engrared aa the Scale of S Incbsa to a mile 
'kiour of I J incbea to a mile; and four In AToor of 1 inota to a mile. No RepIlM appear i 
n recelTed fhim tbe other countipa. 
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S.B. — Fifteen have not mentioned the Scale, but it appears from the not 
appended, that they- are all in favour of a larger Scale than the BU-Inch. 

ifM4. — BapUe* raceived from foor Conntj Tom^ - three in fliTanr of U 
6-iikdi Soali and one in favour of the l-iocb Scale. 



SCIENTIFIC INTELLIGENCE. 

HIITBBALOOT. 
1 . On the Formation of CryttaUuied Mitierah. By Aug. Frever- 
mann. (Annalen der Ckemie, 1853, vol. Ixxxviii., p. 120.) — A se- 
riea of ex|>erlnienta with which I have been lately engaged seem to 
throw some tight on the formation of crystallized minerals from 
aqueous solutions. I started upon a conviction that crystals found 
in geodes could have been formed neither bf evaporation nor by re- 
frigeration of saturated solutions, and I think I have suceeded in dis- 
covering the mode of formation of such minerals. The method is 
equally applicable to very soluble or slightly soluble bodies, and 
admits of an infinite variety of modifications in its mechanism. Its 
principle is nothing else than a gradual alteration of the affinity of 
the solvent to the dissolved body, so that the precipitation occurs 
very slowly. The gradual change of chemical force is obtained by 
the diffusion of one liquid into another, such as in mixing produce 
a solid precipitate. The arrangement of the apparatus is the same 
as in Graham's experiments. Powdered chromate of potash was 
placed in the bottom of a long glass cylinder, and powdered nitrate 
of lead in the bottom of another ; both vere then filled with wat«r, 
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tnd placed in a large beaker-gUsa, wbiah contained water enongh to 
cover the two cylinders. In a few montliB the nitrate of lead had 
difTased out into the beaker-glass, and formed several beautiful amor- 
phous compounds on the edge of the cylinder in which the chroinate 
had been piaeed. In the interior of the cylinder, beautiful pinbi, 
b^;hly refractive needles of RothMeierB (Pb O, Cr O^) wwe depo- 
sited, also little dark-red rhombic plates of Melanochroit (3FbO, 
2CrO,). Tbe needles of neutral cbromate found in this manner 
attained to three or four millimetres, and then fell to the bottom of 
the cylinder, where the conditions of their development were want- 
ing. Had it not been for this circumstance, tbey would, no doubt, 
in three or four months, have got to half an inch, or even more. 
Some crystals of Weissbleierz (Pb O, CO,) fonned in the same 
vesBel, owing, no doubt, to the circumstance that tbe chroinate con- 
tained some carbonate of potash. In a similar manner I obtained 
crystals of calo-spar, also rhombic plates of 2 CaO, HO, PO, + 4 HO, 
and some shining needles, which I believe to bo 3 CaO, POj. 

As this method is perfectly general in its principle, and proves 
applicable to such compounds ae carbonate and chromate of lead, we 
may safely affirm, that the insolubility of a compound will no longer 
prevent its being prepared in a crystalline form. Itappeared in these 
experiments, as if the great length of time which elapsed before tbe 
crystals formed, was owing to the salts not diffusing out rapidly 
enongfa ; I therefore modified the form of experiment by placing' a 
vessel full of dry salt inside a lar^ vessel, containing a solution just 
■ufQcient in quantity to oover the inner vessel. A large precipitate 
formed on the undiflsolved salt, and in a few days little crystals were 
perceptible in the amorphous mass, which continued to grow as long 
as the materials lasted. In this way I hope to obtain good-sized 
crystals of heavy-spar, ralo-spar, sulphate of lead (Schwerbleierz), 
pyromorphite (3 (Pb 0, POj) + Pb CI), apatite, &c. By diffusion of a* 
solution of silicate of potash into one of aluminate of potash,! hope to 
obtain felspar. The crystallization of very soluble compounds may be 
accomplished by a similar process. Thus, if a solution of sulphate 
of iron in a beaker-glass is covered with a thin stratum of water, 
and alcohol gently poured on the top of that, a good and rapid crys- 
tallization is obtained. It is probable that in like manner crystals may. . 
be prepared from an acid, an alkaline, an alcoholic, or an ethereal 
solution ; and that the separation of two bodies by alteration of the 
solvent, so often employed in organic chemistry, may thus be cam- 
bined with a separation by means of crystal liiation. 

The above-mentioned crystals were identified with the minerals, 
without the aid of chemical analysis; but as in each experiment the 
number of possible results was limited, and as the crystals agreed in . 
their general chemical deportment and in their physical properties, 
as well as in their mode of aggregation and geonaetrical forms, with 
the minerals named, chemical analysis could hardly have increased 
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the certainty of my eonclnsions. — (^Quarterlt/ Journal ^ the GtoXo- 
jrieni Society/, Tol. ii.. No. 86.) 

2. Arti/ieial Production of IKamond Pourder.—SatM eonsider- 
able sensation has lieen produced in the ictentifie circles of Paris, by 
the announcement of the artificial formation of diamond powder. M. 
Despretx has made two commanicatione to Uie Aeadetnte des Sciences 
upon carbon. In these, he states, tiiat placing at one, the inferior, 
polo of a voltaic batter;, a cylinder of pure charcoal (its purity being 
seaured by preparing it from erystalliaed white sugar-candy), and at 
the superior pole a bundle of fine platinum wires, so arranged that 
the charcoal was in the red portioR of the electric arc, and the plati' 
num in the Tiolet ; he found the carbon volatiliied, and eolleoted on 
the platinum wires in a changed state. In these experiments, the 
eurrent hae been continued during a month in aetiTity, and the powder 
collected on the wires has been found to be sufficiently hard to polish 
rubies with great rapidity, and when burnt, it left no residue. M. 
Despreti asts himself, Have I obtained crystals of carbon which I 
can separate and weigh, in which I can determine the index of re- 
fraction and the angle of polarization, without doubt ? No. I hare 
ainiply produced by the electric arc, and by weak voltaic currents, 
carbon crystallized in black octohadrons, in oolourless and trans- 
lucent octohedrons, in plates also eolonrless and translaeent, which 
possess the hardness of the powder of the diamond, and which dis- 
appear in combustion without any sensible residue. A similar 
result has been obtained by decomposing a mixture of chloride of car- 
bon .and alcohol, by weak gal ran Jc. currents. The black powder de- 
posited, was found to possess equal hardness with that which wm 
sublimed, and rubies were readily polished by tt. A few years since, 
|rra|dute and coke were formed from diamonds. We now appear to 
be advancing towards the conversion of graphite and coke into dia- 
monds. — (Athenmnm, Ko 1355.) 

©EOLOOT. 
3. Uk of Salt among the Natives in Nafmaqva Land, South 
Affiea.—'Vhe Namaquas occasionally use salt, but they set no store 
apon it. There is no doubt, that people who live on meat and milk 
would require salt much less than those who Jire on vegetables ; but 
half the Pauiaras subsist simply on pig-nuts, — the most worthlesa 
and indigestible of food, and requiring to be eaten in excesstve quan- 
tities to afford enough nourishment to support life. The Hottentoto 
»f Walflsch Bay, who live almost entirely on the nara gourd, and 
who hare the sea on one side, and salt springs in front of them, 
hardly even take the trouble to collect salt, which they certainly 
would do if they felt that craving for it which distresseB many 
Europeans. The last fact that I have to mention with reference to 
salt, is that the game in the Swa Kop, do not frequent the salt rocks 
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to lick them, as the/ do ia America. — {Galton on TropiocU South 
A/riea, p. 183.) 

METKOaOLOGY. 

4. Some obsarvations desirable to be made with reference to the 

Glaciers of Norway. 

I briefly rafer to a few of the in&Qy obserTAtiona desirable to be 

mtide witk refereace to the G-lacierB of Norway, whicli ma/ be recom- 

mendsd to future trarellera : — 

1. To uoertun whether unqnoBtionable and irell-defined mow- 
Gelds occur north of lat. 60°; the level of the snow-line, and the 
period of the /ear &t which it retreats highest. 

2. To examine the glaciers on the west elope of the Jnstedal 
tnonntains, Mid at the head of Segndal and Veitestrandawand, and 
to trace to tJieir origin the remarkable granite boolders which seem 
to be derived from thence (p. 155). 

3. To select amongst the glaciers of the Justedal range one or 
more suitable for careful obaeEiatioos of progression, both during 
the height of summer, and from /ear to /ear. The Lodais glacier 
is probaU/ one of the best. 

4. To ascertain carefully the snow-line of the Folgefond and in 
NordSord (between Justedal and the £ea). 

6. To risit and describe the glaciers of the Ymesfield. &c. 

6. To eKplore the country to the north and north-west of Snee- 
^ttan on the Dosrefield ; to obserrs its geology, and ascertain the 
leiel and extent of its snow-fields. 

7. Greneraliy, in the preceding excursions, to notice the occur- 
rence of grooved and polished rooks, uid the direction by compass 
of the stri», eipecially on level places, not in the declivities of 
valleys. The attempt to trace generally the boulders to their origin, 
«ould only be attempted by persons familiarly conversant with the 
intricate and obscure geology of Norway. But moraines should be 
watched for and sketched. That of Vasbotten, near Stavanger, 
mentioned by Esmark, would be worthy of a visit. 

8. In Nordland, and the higher north, the traveller may explore 
the Boi^efleld, between the Namsen and Vefsen, risers frequented 
for their fishing by numerous tourists. 

9. The glaciers and snow-fields of Fondal (lat. 66°, 67°) would 
unquestionably repay a week or a fortnight's researoli. From the 
steamboat Btatioa of Bodb, the Mebfiord, Holandsfiord, and Gloms- 
fiord, might be easil/ visited, of which the two first at least con- 
tain glaciers at a very low level. The mountains of Fondal are iu 
a great measure detached from the interior chain, and it is probable 
that the explorer might return from Gilleskaal, beyoud Cape Kun- 
oen, by the landward side, to the head of the lUiienfiord (lat. 06" 
lO*), and rejoin the steamer. 

10. The promontory of Lyngen, with its numerous glaciers, 



itnight b« tamd» the 9kj»ot of ui exeuraiMi from TroDiBiii wMi'tlA 
ftid of the (teftmer. 

11. A detailed examiiution of tht; Bergsfiord, Jokulsfiord, and 
QjOMitgee range, hu been already recommended (p. 64). 

12. Ererj opportunhj should be taken to sacertain the direction 
of the trading and imoothing agenoj, which haa toft sueh extra- 
ordinarj tneea ftlong the eoait, beAweoR 1^ Throodhj em-fiord and 

-the Lofoddens ; and in gener^ it ^oald bt Bought to ohseire how 
&r tfaeslrin eorretpoDdornotindireoUon vrMi the general' decUWtir 

-of the ground, or whether thej are ta any cuo frstOBBtreiy^ -parallel 
with the coaeL 

13. The limits of Togetation of the birch and the snow-line should 
. be (riwerTad whererer piaotieable ; bat with regard to ite tatter, the 

gceat difficulty of ascertaining the extreme limit of reoessioB of Aa 
.snow should be borne in mind, fttid die tinte of year, the charaottfr 
of the seasoD, and the exposure, should be puticalarly noticed. 

14. The mateorology of Norway is in a state which is not credit- 
able to the acknoirtedged intolligenoe ot the people, and tlie eral- 
mnoe of its seientifio men. I know of hot two places, Christiania 
and Kaa&ord, (separated by 10° of latitude) of whidi t^ mean tem- 
perature is known with any aajuntcy. This is ^mentable in a 
oonntry whoso climate is one of the most interesting in Europe. The 
means of remedying it seem easy. Let obserrationfi, in die first 
tastaaiee, be coa&ned tfi the thermottteeer. It is impodatble to doubt 
that a net'work of say fif^y stations, might be (jxsvMj estslblisbed 
over the entire eouatry. The intelligent officers of the Royal Marine 
and Trigonometrioal Surrey ; the olergy (who have altnost all had ' 
a univemity education) ; the maiiters of schools and academies, — IA» 
my weU-infonned friend, M. Blom, at TromsS ; the actlre magis- 
(ratee and ciril officers ; even the Btation-holders and substantial mer- 
i^ants on the iteamboat routes, would probably, in many instanoes, 
lend a oheerAil aid to so simple and interesting an iai^oiry ; whiht 
the combination of the results could not be placed is better hands 
than those of the Professors of Cbristiania. — (N'<*rway and Ut &!»• 
men, by I'rofegsor Jttmet Forbes, p. 246.) 

fi, TkeoTi/ of the Pilt attd the Awora BoTeali». — iL de la Ai*e, 
the celebrated physicist of Geneva, has presented to the Academy 
the first volume of a treatise on Tbeorvttcal and Applied ^eotrioi^, 
which be has published in London, and of whi<^ he is now preparing 
an edition in Freucb. In explaining the plan of his work, M. de la 
Bive dwelt more especially on the theory of thepile. He has always 
been a defender of the ohemi«al theory ; but, while ac^nowled^g 
the iafiuffiioe of chemical action, he new rttcognixes, that wa cannot 
always admit that chemical action precedes the production of elec- 
tiioity, and he is led to consider the two phenomena as oommonly 
simultaneous, and due to a more general cause, via., molecular polar- 
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uatioo, wliieb is establutied. aX tho Bioment of oontaot eStwo btidiw 
BUMSeptible of acting chemicall; on one anotlier. M. da la Rive timt 
expreaeoB hia opinio) an the cause of the aurora, whicli he eipUins, 
not b; a ndiaUoD of tha p(4ar m^netism, but by » parelj eleetrl- 
oal aUioa. After ezaminiug joe&rl; all recent obmrvationB, ha be- 
IwTM that he may attribute this phenemeuon to the elactrioitj with 
wbiob tha currents of atr are charged, that rise from the equatorial 
■r^ioQs, and trav«l in tlw upper atmoephere toirarda the poles, when 
the; oombine with the negaliTe electricity of the earth, foi^ming, 
under tht ioflusnoe of the laagnetio pole, true luminoua archei.— - 
(Auterioan Joitmat of Science a/nd Arts, toI. zri. No. 47, 2d Seriac, 
p. 274.) 

6. " JPtroroco" or Bore that ooeurt in the Guamd At'ver at 
Sprinp Iid«e. — About thirtj miles above Para the piror^co cont- 
.menees. There w&t formerly an island in the rirer at this point, but it 
is said to hare been oompletely washed away by the continual action 
<^ the bore, wLich, after paesing this place, we rather expeottd to 
see, now being the time of the highest tides, though at this eeasoa 
(Uay) they are not generally high enough to produce it with any 
foroe. It came, howarer, with a sodden rush, a ware trarelling 
rapidly up the stream, and breaking in foani all along the ahwr* uid 
OD the shallows. It lifted our canoe, just as a great rolling oceui' 
ware would do, but, being deep water, did no hann, and was pott 
in an instant, the tide then continuing to flow up with great velocity. 
The h^hest tide was now past, so at the next we had no wara ; 
but tiie flood began ruaaing up instantaneously, and not gradually, 
aa is generally the case. On our way down, I again encoon- 
tered the " piror6co," when I hardly expected it. We had go»« 
ui-«hore at a sugar estate, to wait for the tide, when the agent 
told us we had better put out further into the stream as the ptro- 
roco beat there. Though thinking he only wished to frighten na, 
we judged it ^udent to do as he advised ; and, while wo were expoet- 
ing Ute tide to turn, a great wave came suddenly rushing aloi^, 
and bceakisg on tha place where oar canoe had been at first moored. 
The wave having passed, the water was as quiet as before, but 
flowing up with great rapidity. As we proceeded down the river 
we saw everywhere signs of its devastations iu the uprooted 
treea which linad the diores all along, and the high mud banks 
where the earth had been washed away. In winter, when the spring 
tklea are highest, tha " pirortioo" breaks with terrific force, and often 
aiuks and (^shei to pieces boats left incautiously in too shallow wa- 
ter, . The oi^nary explanaticHis giten of this phenomenon are evi- 
dently incorrett. Hw^ there is no meeting of salt and fresh water, 
neidiew is the stream remarkably narrowed where it commeuceE. I 
eoUeeted oU the information I could respecting the depth of the 
river, and the shoals that occur in it. Where the bore first appears 
^re ia a ^oal across the river, and below that the stream is some- 
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what conti-aeted. The tide flows up past Pari with great velocity, 
and entering the Guani4 river comes to the narrow part of the chan- 
nel, Here the body of tidal water will be deeper and flow faater, and 
coming suddenly on to the ahoal will form a wave, in the same maimer 
that in a swift brook a large stone at the bottom will cause an un- 
dulation, while & slow flowing stream will keep its smooth suriace. 
This wave wUl be of great size, and, as there is a large body of wa- 
ter in motion will be prop^ated onwards unbroken. Wherever there 
are shsJlows, either in the bad or on the margin of the riv«r, it will 
break, or b.s it passes ovw slight shoals will be increased, and as Uw 
river narrows will go on with greater rapidity, When the tides an 
low they rise less rapidly, and at the commencement a much lesa body 
of water is put in motion ; the depth of the moving water is less, 
and does not come in contact with the bottom in passing over the 
shoal, and so no wave is formed. It Is only when the body of water 
in motion as the tide first flows in is of sufficient depth, that it comes 
in contact with the shoal, and is, as it were, lifted up by it, forming 
a great roUing. wave. It appears, therefore, that there must exist 
some peculiar formation of the bottom, and not merely a nairow- 
ing and widening in a tidal river to produce a bore, otherwise it 
would occur more frequently than it does. — (Traveh on iheAmaeom 
and Rio Negro, by Alfred R. Wallace, p. 114.) 

7. Mirage of South A/riea. — We were surrounded by a mirage 
of the most remarkable intensity, — objects 200 yards off were ut- 
terly without definition ; a crow, or a bit of black wood, would look 
as lofty as the trunk of a tree,— pelicans were ex^gerated to the 
size of ships with the studding sails set, and the whole ground was 
wavy and seetiiing, as though seen through the draught of a furnace. 
This was in August, the month in which mirage is most remarkable 
here ; it is excessive at all times, and has been remarked by every 
one who has seen the place. A year and a half later I tried on 
two occasions to map the outline of the bay, which was then com- 
paratively clear, but'still the mirage quite prevented me ; an object 
which I took as a mark from one point being altogether undistin- 
guishable when I had moved to my nest station. — ^The N^arrative 
of an Explorer in Tropical South Africa, by Franeia Oalion, 
p. 16.) 

8. Mcgeatic Cloud teen from thejungfraw. — It was four o'clo^ 
when we reached the summit of the Jungfrau, and we staid half an 
hour. The view to the east was generally clear. The Finatentar 
and Schreckhom, the glacier of Aletsch, the Monoh and Bigher, — 
and we got a glimpse of the bottom of the valley of Grindelwsld. 
The view to the west was in one respect scarcely less remarkable, 
for there a magnificient curaulous-headed cloud stood in wonder- 
ful majesty, reaching apparently from the valley to at least 2000 
feet above us. It was a glorious sight, a single doud at least 10,000 
feet high. — (Norway andilg Glaciers, by Prof. Jamtt ^orbti.^ 
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HYDEOGRAPar. 

10. A new method for taking Deep Sea Soundings. — Hitherto a 
QontinuouH eeries of soundings in deep water has been rendered dif- 
ficult b; the fact of each sounding costing the ship a froEh line; 
howeter strongly the line was made, when once oat it has never 
been recovered, Tbe Americans hare inrented a mode hj which 
the weight on touching the bottom is detached ; so that the line 
may be drawn back with ease. — The following is an account of this 
ingenious contrivance : — " A hole is drilled through a 64 lb. or 
heavier shot, sufficiently large to admit a rod of about three quar- 
ters of an inch in diameter. This rod is about 12 or 14 inches in 
length, and with the exception of about 1^ inch at the bottom, per- 
fectly solid. At the top of the rod are two arras extending one 
from each side ; these arms being upon easily-acting hinges, are 
capable of being raised or lowered with rery little power. A small 
branch extends from the outside of each of them, which is for the 
pnrpose of holding, by means of rings, a piece of wire by which the 
ball is swung to the rod. A piece of rope is then attached by each 
end to the arms, to which again is joined the sounding line. The 
ball is then lowered into the water, and upon reaching the bottom, 
the strain upon the line ceases, and the arms fall down, allowing the 
ball to detach itself entirely from the rod, which is then easily 
drawn in, — the drilled portion of which is discovered to be filled 
with a specimen of that which it has come in contact with at the 
bottom.'* With this apparatus, aided by the host of assistants 
whom Lieut. Maury's Tiait to Europe will doubtless bring to the 
great work of exploration, the ocean bed may become in time as 
well knoim tons as Uie bed of the Thames or that of Hudson. — 
{Athentevm.) 

ZOOLOGT. 

11, The Committee appointed at the Meeting of the American 
Philosophical Society on tke 30tA of February last, to examine and 
report upon a collection of fine Wools, presented by the King ef 
Saaony to Peter A. Browne, Esq., of this city : — 

Report, That they have attended to the duty imposed upon them 
by their appointment, and have received, from the kind politeness of 
Mr Browne, mnch aid and information in relation to the subjects of 
their inquiries. It is already known to the Society that the attention 
of this gentlemaft hse been for some time directed to the minute and 
critical investigation of hair and wool, and that by means of assi- 
duous microscopic and micrometric examination of these bodies he 
has been enable to arrived at results, some of which appear to have 
been before unknown, and others, if known, very little noticed. 
Among these, he claims the following : — 

ThM he was the first to point out the exact difference between hair 
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■nd wocrf,* and that he originkted the dirieion of sheep into two Jp#- 
aea, t'n. the h&irjr ttnd the wooUy, 

That by the application of the well-lcnown laws of hybridism, he 
WM tlie first to shew that by crossing these two species, a wlf-sup* 
plying, permanent race of animals cannot be produced. 

That he was the first to demonstrate, by actnal measurement, that 
aa fine wool can be grown in the United States as in any conntry in 
the world. 

From the results of his ezaminatbn of a great number of speo- 
mens of wool from rarions parts of this country, he claims to have 
discoTered that by drawing a diagonal line aerogs the United States, 
eoirespondir^ somewhat with the line of tidewater, one may point 
out the respectire districts ^here the woolly and the hairy sheep may, 
and may not, be bred with succeee. 

The Committee proposed not to miter into a critical investigation 
of the theories of Mr Browne, in relation* to hair and wool ; but from 
the laborious and earnest attention which he has given to the subject, 
they are inclined to regard his opinions and conclusions as being well 
iTOrthy of considerate attention from the naturalist, the agriculturist, 
and the manufacturer of fabrics in which wool forms an entire or a 
component part. If, as he asserts, the hairy and the woolly sheep 
are of different species, and that by their breeding together a degene- 
rate race is produced, yielding a mixed fleece of hair and wool, and 
inf«rior in other respects ; it is surely important that the facX should 
be known, and claim serious attention wherever sheep are bred, that 
the two varieties or races may be kept separate, as appears to be 
the case in the be«t Bheep-folds in Saxony. 

The collectian of wools presented by the King of Saxony to Mr 
Browne, consists of upwards of kiz hundred specimens, Tery neatly 
put np and labelled, embracing varieties from the principal districts 
in that country where the growing of wool is pursued as a branch of 
agricultural economy. These specimens exhibit the quality of wooi 
taken from different parte of the same animal, as well as tho Ta- 
rieties from the different breeds of sheep, and the various districts in 
which they are produced. 

In relation to thia collection of Saxony wools, and illustrative of 
the subject of sheep-breeding and wool-growing, Mr Browne has 
favoured the Committee with acommunicadon, which is appended to 
tiiis report. 

Chas. B. Trno. 
A. L. Elwtn. • 
G. M. Justice. 

To Charles B. Trego, Alfred L. Elwyn, and George M. Justice, 
Esgvires, Committee of the American Philosophical Socicti/, apr 
pointed to examine the WooU presented by His Majesty the King 
of Saxony to Peter A. Browne, of Philadelphia. — Gentlemen, the 
kiiigdum of Saxony is divided into four circuits and fourteen counties, 
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Mtd tite.Sfvamaoa I. now «xhibtt to you (nuiubecing 628) rvprottiA 
the anim&lB belonging to the principal fitock Bheep-folds in all the 
circuits, and in nearly idl tlie coutuiea j so that the cabinot may be 
eonsidered as preBentu^ a fair view of ths Qslati^ itate of theep- 
husbandry in Saxony. 

Saxony ia the smallest kingdom in Enrope ; containing, according 
to some writers, 6300, and aoeordii^ to otbere, £640 square miles ; 
having, for its area, about one-eighth that of Pennsylvania, and t^out 
one-eleventh that of Virginia, yet it ia said to maintain 25,000,000 
theep. They expoi't annually an immense quantity of wool, and 
their own inanuiaotories of that article employ 26,000 people. 

To be perfectly EatisGed that Uieir sheep ore of a very superior 
kind, and that their wool ia <^ the finest eiort, you have 9nly to ex- 
amine these specimens, and compare them with the samples of fins 
ivools brought by Mr Tleishnaan, from moat parts of Europe, at the 
Histance of the ITederal Government. 

How did Saxony become possessed of this inestimable treasure ? 
. ■ According to the celebrated agrioulturiat, M. Thaer, Germany, 
before the introduction of the merinos, hod three varieties of sheep j 
peither of which were held in high eatimation. In 1765, Augustus 
Frederick, dien Elector of Saxony, procured from Spain, 200 merinos, 
which he placed at Stolpgen, in the county of Hayn, and circuit *^ 
Presden. Against this innovation, popular prejudice at' firat ran 
high, but it gradually subsided with the progress of experiment ; and, 
fB 1777, so much had these sheep risen in public esUukation, that 
the eleotor determined to import 300 more. The agent sent to 
Spain could procure only 110, and of these many died during and 
{Won after the transportation ; but they, like those previously ob- 
tained, were selected from the best Spanish flocks ; and -then com- 
tne&Gcd the celehiated establishments of Bennersdorf, in the county 
and circuit of fiautzon and of Loohmule, in the county of iNieder- 
forohheim, in the circuit of Zwickau. It was upon this compara- 
tively slender foundation that the ai't of sheep-breeding was erected 
in Saxony. But it could never have attained its present great cele- 
brity, but for the rigid observance of the rule, in breeding, to keep 
these merinos entirely separate from all other sheep ; their blood 
was, by this means, preserved pure ; no mixture of them with either 
of the pre-existing races being allowed, on any pretence whatever. 
And to this day, the Saxon sheep-breeder will not permit one to 
lose sight of this important fact ; in proof of which I call your at- 
tention to this clause in the letter of Mr V. Kirchen, the farmer of 
tiie stock sheep-fold of the Duke of Farma, in the county of Dres- 
den, called "Weistropp," which accompanies these 16 beautiful 
specimens, — " THese sheep are the descendantg of the original im- 
portation from Spain of 1778." 

I consider this ooUoction of specimens of Saxony wool as a practi- 
cal illustration of my theory of sheep-breeding and fine wool-grow^ 
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ing, miffing Um role nhitib 1 hid doini, long befttre I «W UioH 
•pecimenB, that to imnre a pure and perfect bre«d of fine-woolM 
riieep, it is absolutel;^ necesearf to preservt the two epeeia of AtU 
a'lAmalt tntireli/ 'ieparatt, alid ifot to mix'the merinos witl the 
common sheep of the country, as is too oft^i done in the Uilited 
States. . . . - 

If luiy American sheep- tveedor Btill entertains a latent doubt u 
\a the aoundaess <^ thia rule, he is invited to inspect fjuf collectio^ 
to haye passed, separately, in review, the speciraeos from tibs TarionB 
■heepfolds, aud particularly to notice that this is not a collection o( 
fncked locks, from those parts of the animal where the'woolis'nsd&Uj 
the finest ; iNit that in order to affoi-d the greatest facility of jogging 
of the sheep from the wool, samples are given from all parts of tM 
body, the slioulders, the withers, the bac^ from under the belly, tha 
tail, and the legs : let these be carefully examined, and they will ot 
found to be all wool s not a hair to be found upon those parts w 
the sheep whera the. impure race commence shewing hair. 

I consider this uniformity and entirety of fibre as an naernng test 
of purify of blood ,■ and therefore cannot but regard Sazoay as aa 
example, upon a large Bcalo, and worthy of being foUowedi of ^ 
fvrficAon of theep-hugbandry. 

It wiilj)e recollected that I have heretofore shewn, by actual lA; 
measurements with the microscope and micrometer, that aa finew«tt 
oin be produced in the United States as in any part of the. world: 
there is therefore no deficiency in climate or soil ; all that tbt 
American agricuHurist requires is to procure a pure breed, audio 
preserve them uncontaminated by spurious crossings. To obtain the 
former, I proffer free inspection of ray cabinet, where there will be 
f(Aind samples of all the varieties, with references to the Sheep'olo 
from which they can be supplied, and even the number of the'eheep 
iidioEe wool is there exposed to view. 

In connection with this part of the esposS, I ask particular attm- 
tion to this suite of specimens from the Kanor of Obermylaw, nstf 
Bechenbach, It will be recollected that the principal objection tt 
the Saxo-merino sheep has heretofore been, that the staple is shor^ 
and consequently that the clip must be light ; hut these specimen^ 
while they exhibit the maximum fineness, have a Staple so long u 
to obviate entirely this objection. This variety of Saxon wool h»* 
not, BO far as I know and believe, been before brought to thU'coiintrf, 
not have the sheep from which it wos taken, made their appearam* 
in 'the iTnited States ; but it must be borne in mind, that as tluj 
aro only a- variety of the merino, the American planter and fan''** 
may, by proper care and attention, produce it here, or he may im- 
port these very sheep, and by due management preserve tiM integri^ 
of their fleece. 

" tJpbn die whole, thtreibre, I submit to you, gmtlemen, thkt'bit 
Majesty die King of Saxony has conferred a singular ftwr np^ 



Scte»(vfc IntoHi^enfie^-r-fiwt^mi/i lilt 

tb» Vmtad States, {» gnidii^ faitber tfaeee tpecimeiu, uA dwt.lis i^ 
Sntitled to die tluuika of all good eitiietiB who taJce an iDtere«t iu^W 
knportant branch of Indnstrjr. I am, &c. 

- J". A.'BMrvst ■• 



J8. MioTOSCopieal Description of (ft« Protoedcctts mvaht/rwn 
the Arctic Segionf, hy M. Justice. — ^Tha perfect type of the Pro* 
iococcus niralis, is a globular cyst, varjing in size from thft 
Tcsir^'' of an inch to the tc'??'''' of ^n inch in diameter •„ each cell 
or cjst having an opening. Whose smallest diameter measures only 
the joVt*!^ P^t of an incH. This opening is. surrounded by marked 
Eerrated or indented lines, as though by the expansion and gradual 
growth of the cell the opening had ^Iso been irregularly espanded, 
The plant, when perfect, greatly resombles the red currant of our 
gardens ; as it decays the fed colouring matter is lost, being igrada-i 
ally superseded by a deep orange, which finally appears to change 
into a brown, or the cell becomes transparent. In this transparent 
state, when the cell is broken, the thickness of the enveloping cuticlo 
may be measured, this does hot exceed the j-^^^oth partof andnch^ 
and where the opening is preserved, the interior of it becomes of a 
delicate green colour. Many of the cells exhibit the hexagonal 
figure instead of being globular ; h'l'' l-^'^ '^ ^he result of compression; 
where masses of them have been thrown together. Mingled with 
the protococcus are fragments of a tissue of reticulated and celhilar 
forniation, much resembling some of the infusorial polycystina. So 
ininnte are the openings in these that they do not exceed the raias^ 
part of an inch in diameter. — (Proceedingt of the Ameyican Phili- 
gophical Societt/.'j 

16. Dr Kane on Specimens of Vegetable^ Matter found by him o» 
the Jee Piaine of the Polar Seas. — They consisted of the minute 
filaments and radicles of two species of moss (undetermined),. mingled 
with the leaTCB and corticlo of a heath, rrecpgniaabla.bf Xhe ut^ 
fisted eye as the Andromeda tetcagona; the. broken thalli- of 
several lichens, and in one case, the, capsule ^f ^ ^axifrnga. ., - . 
. Those were cpUected at, different ^imes, durwg tb^ long Joe. drift 
»f the late Grinnell, expedition, and at dlstftitces (fitfa land-vacyiag 
from forty to seventy-six miles. Theyaj^ar^di as„aimwt mioror 
iKMipic specks upon l;he surface of thQ,saow-6elds,:aad<'WOuLd readilf 
elude casual observation. They had, tfeen undoubtedly -conv^ed fratn 
Uie shore over the dry, andpolished su^f^cpof the we bt^^th^sotionaf 
the winds,. and it seemed aa if they might,. bajtrantpORtedvinthe 
f»me' manner to iDd6fixut@'distapi^»,.Hn)4Bf>4trr9^tedJ>y th& coiitiwta^ 
intervention of open water. : - . > > 

' Dr Elaas allnded to the infusorial duM af South America and 
Africa, and the diffusion of ?olcania fish and aeoriee ov^ eKteoded 
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kreu, as abo to the presenoa of ai^tio and hippurio acids, £c., in the 
atmosphere, as detected by Fresnel and Horsierd. He belieted, 
however, that this was the first instance of an analogous observation 
with regard to organized and vegetable matter, and he regarded it 
as having an interesting connection with the protococcus nivalis, 
and other growths npon a naked snow sorface, 

Dr Kane stated that he had collected the red snow at a point 
within the arctic circle, as high as lat. 76° 15', and fi-om the shores 
of Wellington Channel to those of Greenland. Throughout all this 
extensive range it wot in no ease found on snow devoid of other ve- 
getable life. It generally occupied dependent valleys and groares, 
and was found there in connection with the fronds of lichens, par- 
tions of mosses, the catkins of the willow, &c. &o. The intensity of 
the colouring appeared to bear a certain marked relation to ths 
quantity of such foreign matter present in these localities. 

Dr Kane added that Sir Edward Parry had detected this singular 
vegetable oi'ganism on the distant Spitzbergen ice Belds, and Saas- 
Bure, Baer, and others, on isolated Alpine slopes ; but that even in 
these cases, it could not be said that the snow-surface was absolutely 
without a vegetable nidus. He had himself collected this snow 
seventy-six miles from any land, and from surfaces which, but for a 
critical examination, would have seemed altogether pure. 

He did not wish his remarks to be understood as bearing npon the 
general question of the ability of snow-water to aSbrd the necessary 
ammonia for the supply of the plants, but as simply indicating for 
many of the heretofore " isolated'' localities of the red snow, the 
pre-eiistence of a matrix of vegetable character. — (ProMedingi of the 
American JPhilosophical Sooiett/.^ 

MI80BLLANB0C8. 
17. Important Seientifio Invention. — A letter from Berlin of the 
17th says — "It is well known thatthe paper preparedforphotography 
grows more or less black by rays of light faUing on it. One of onr 
y<ning painters, M, Schall, has just taken advantage of this property 
in photographic paper to determine the intensity of the son's light 
After more than 1500 experiments, M. Schall has succeeded in 
establishing a scale of all the shades of blaok which the action of the 
solar system produces on the photographic paper: — so that, by com- 
paring the shade obtained at any given moment on a certain paper 
with that indicated on the scale, the exact* force of the sun's light 
may be ascerttuned. Baron Alexander von Hnmboldt, H. de Litt- 
now, M, Dove, and M. Po^endorfF, have congratulated VL Schall 
on this invention, which wUl be of the highest utility not only for 
scientific labours, but also in many operations of domestic and rand 
economy." 
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tber is the wioter tbe coldest Beason in all parts of the globe, 
especially near the equator. On this account we do not re- 
strict tbe lines to a giveii month, but make them more cor- 
rectly the limit of the extreme cold for the year at the 
place.* Between the line of 74' north and 74° south of the 
equator, the waters do not fall for any one month below 
74* F. ; between 68° north and south, they do not fall be- 
low 68°. 

There are several reasons why isoerymal are preferable to 
summer or isotheral lines. The cause which limits the 
distribution of species northward or southward from tbe equa- 
tor is the cold of winter, rather than the beat of summer, or 
even the mean temperature of the year. The mean tempe- 
rature may be the same when the extremes ate very widely 
different. When these extremes are little remote, the equa- 
ble character of the seasons, and especially the mildness of 
the winter temperature, will favour the growth of species 
that would be altogether cut off by the cold winters where 
the extremes are more intense. On this account lines of the 
greatest cold are highly important for a chart illustrating the 
geographical distributions of species, whether of plants or ani- 
mals. At the same time, summer lines have their value ; 
but this is true more particularly for species of the land and 
jresh-water streams, and for sea-shore plants. When the 
summer of a continent is excessive in its warmth, as in North 
America, many species extend far from the tropics that would 
otherwise be confined within lower latitudes. But in the 
ocean, the extremest cold in the waters, even in the Polar 
re^ons, wherever they are not solid ice (and only in such 
places are marine species found), is but a few degrees 
below 32° F. The whole range of temperature for a re- 
gion is consequently small. The region which has 68° F. 



* The word iiocrjrmal here introduced 1b fVom the Greek ins, tquai, and 
iji^(, extreme cold, and applies with Bafficient preciBion to the lines for which 
It la luetl. Vheee lines are not itscAeinuiI lines, sa theae follow tbe n«aa wiiiMr 
tamparaturs ; uid to use this term In Che cue before oa, wonid be giving tbs 
word a eigDificatlan wbich does not belong to it, and making oonfuaion in tb* 
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for ita winter temperature, has about 80° for the hottest 
month of summer j and the line of 56° F, in the Atlantic, 
which has the latitudes of the state of New York, follows 
the same course nearly as the summer line of 70° F. In each 
of these cases the whole extent of the range is small, being 
twelve to fourteen degrees.* 

Id fresh-water streams, the waters, where not frozen, do 
not sink lower than the colder oceans, reaching at most bat 
a few degrees below freezing. Yet the extremes are greater 
than for the ocean ; for in the same latitudes which give for 
the ocean 56° and 70° F. as the limits, the land-streams of 
America range in temperature between 30° and 80° F-, and 
the summer warmth, in such a case, may admit of the dere- 
lopment of species that would otherwise be excluded from 
the region. 

While, then, both isocrymal and isotheral lines are of im- 
portance on charts illustrating distribution over the conti- 
nents, the former are pre-eminently important where the 
geography of marine species is to be studied. 

The lines of greatest cold are preferable for marine spe- 
cies to those of summer heat, because of the fact, also, that 
the summer range of temperature for thirty degrees of lati- 
tude either side of the equator is exceedingly small, being 
- but three to four degrees in the Atlantic, and six to eight de- 
grees in the Pacific. The July isothermal for 80° F, passes 
near the parallel of 30° ; and the extreme heat of the equa- 
torial part of the Atlantic Ocean is rarely above 84°. The 
difficulty of dividing this apace by convenient isothermals 
with 80 small a range is obvious. 

It is also an objection to using the iaotheres, that those 
towards the equator are much more irregular in course than 
the iBOcrymes. That of 80° for July, for example, which is 
g^ven on our map from Maury's chart, has a very flexuous 
course. Moreover the spaces between the isotheres tail to 
correspond as well with actual facts in geographical distri- 

* Monorae, the greatest range for sU oeeaDi U bnt 62° of FBhreBheU, tha 
higheit being 88°, and tbe lowest 96° ; while the temperature of the fttmoephere 
of tbe globe hu a range exceeding IGO°. 
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butioD. The coarses of the cold-water currents are less evi- 
dent on such a chart, since the warm waters in summer to a 
great extent overlie the colder currents. 

It is also t« be noted, that nothing would be gained by 
making the mean temperature for the year, instead of the 
extremes, the basis for laying down these lines, as will be in- 
ferred from the remarks already made, and from an exami- 
nation of the chart itself. 

The distribution of marine life is a subject of far greater 
simplicity than that of continental life. Besides the influence 
on the latter of summer temperature in connection with that 
of the cold seasons, already alluded to, the following ele- 
ments or conditions have to be considered : the character of 
the climate, whether wet or dry ; of the surface of the re- 
gion, whether sandy, fertile, marshy, &c. ; of the vegetation, 
whether that of dense forests or open pasture-land, &c. ; of 
the level of the country, whether low or elevated, &;c. These 
and many other considerations come in, to influence the dis- 
tribution of land species, and lead to a subdivision of the 
Begiona into many subordinate Districts. In oceanic pro- 
ductions, depth and kind of bottom have an important bear- 
ing : but there is no occasion to consider the moisture or dry- 
ness of the climate, and the influence of the other peculiari- 
ties of re^on mentioned is much less potent than with con- 
tinental life. 

We would add here, that the data for the construction of 
this chart have been gathered, as regards the North Atlan- 
tic, from the isothermal chart of Lieutenant Maury, in which 
a vast amount of facts are registered, the result of great 
labour and study. For the rest of the Atlantic and the other 
oceans we have employed the meteorological volume of Cap- 
tain Wilkes of the Exploring Expedition Reports, which em- 
braces observations in all the oceans, and valuable deduc- 
tions therefrom ; also the records of other travellers, as 
Humboldt, Duperey of the Coquille, D'Urville of the Astro- 
labe, Eotzebue, Beechey, Fitzroy, Vaillant of the Bonite, 
Boss in his Antarctic Voyage, together with such isolated 
tables as have been met with in difl!erent Journals. Tbelines 
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we have laid down are not, however, those of any chart pre- 
viously constructed, for the reason stated, that they mark the 
positions where a given temperature is the meaa of the 
coldest month (or coldest thirty consecutive days) of the 
year, instead of those where this temperature is the mean 
annual or monthly heat; and hence the apparent discre- 
pancies which may be observed, on comparing it with iso- 
thermal charts. 

The isocrymal lines adopted for the chart are those of 80°, 
74°, 68°, 62°, 56°, 50°, 44°, and 35° of Fahrenheit. The tem- 
peratures diminish by 6°, excepting the last, which is 9° leas 
than 44°. 

In adopting these lines in preference to those of other de- 
grees of temperature, we have been guided, in the first place, 
by the great fact, that the isocryme of 68° is the boundary- 
line of the coral-reef seas, as explained by the author in his 
Report on Zoophytes.* Beyond this line either side of the 
equator we have no species of true Madrepora, Astr^ea, 
Meandrioa, or Forites ; below this line these corals abound, 
and form extensive reefs. This line is hence an important 
starting-point in any map illustrating the geography of ma- 
rine life. Passing beyond the regions of coral reefs, we leave 
behind large numbers of MoUusca and Radiata, and the boun- 
dary marks an abrupt transition in zoological geography. 

The next Hue below that of 68° F. is that of 74° F. The 
corals of the Hawaiian Islands, and the MoUusca also to a 
considerable extent, differ somewhat strikingly from those of 
ihe Feejees. The species of Astrsea and Meandrina are 
fewer, and those of Porites and Pocillopora more abundant, 
or at least constitute a much larger proportion of the reef 
material. These genera of corals include the hardier species : 
for where they occur in the equatorial regions, they are found 
to experience the greatest range in the condition of purity of 
the waters, and also the longest exposures out of water. 

* In the snthor'g Report on Qeologj, 6Q° F. ie set down utha llmltiiigteiii- 
peratare of coral-reef leas ; this, bowever, ia given u the exireait cold. 68° 
appearo to be Che mtan of the coldest month, and t> therefore here tued. 
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Tbeir abundance at the Hawaiian Islands, as at Oabu, is 
hence a ooDsequence of their hardier character, and not a 
mere region peculiarity indepeudent of temperature. There 
are gronnds, therefore, for drawing a line between the Ha- 
waiian Islands and the Feejees ; and as the temperature at 
the latter sinks to 74J" F. some parts of the year, 74° F. i» 
talten as the limiting temperature. The Feejee seas are ex- 
ceedingly prolific and varied in tropical species. The corals 
grow in great luxuriaoce, exceeding in extent and beauty 
anything elsewhere observed by the writer in the tropica. 
The ocean between 74" F. north of the equator, and 74° F. 
south, is therefore the proper tropical or torrid region of 
zoological life. 

With respect to the line of 80" F., we are not satisfied 
that it is of much importance as regards the distribution of 
species. The range from the hottest waters of the ocean, 
88° to 74" F., is but fourteen degrees, and there are probably 
few species occurring within the region that demand a less 
range. Still, investigations hereafter made may shew that 
the hot waters limited by the isocryme of 80° include some 
peculiar species. At Sydney Island and Fakaafo, within this 
hot area, there appeared to be among corals a rather greater 
prevalence than usual of the genus Manopora, which, as these 
are tender species, may perhaps shew that the waters are 
less favorable for hardier corals than those of the Feejees, 
where the range of temperature is from 70° to 80° F, ; but 
. this would be a hasty conclusion, without more extended 
observations. The author was on these islands only for a few 
hours, and his collections were afterwards lost at the wreck 
of the Peacock, just as the vessel was terminating the voyage 
by entering the Columbia Kiver. 

It is nnneceasary to remarii particularly upon the fitness 
of the other isocrymals for the purposes of illustrating the 
geographical distribution of marine species, as this will be- 
come apparent from the explanations on the following pages. 

The regions thus bounded require, for convenience of de- 
signation, separate names, and the following are therefore 
proposed. They constitute three larger groups : the first, 
the Torrid zone or Coral-reef seas, including all below the 
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isocryme of 68° F. ; the second, the Temperate zone of the 
oceans, op the surface between the isocrymea of 68° F. and 
35^F.; the tkird,the Frigid zone,or the waters beyond the iso- 
cryme of 36° F. 

I. lORRIO OK COKAI^KBBV 201TB. 
B«glt>iis. Isoerf mftl limits. 

1. Supertorrid, 

2. Torrid, 

3. Subtorrid, 

1. Wftrm tempente, 

2. Temperate, 

3. Subtemperate, 

4. Cold tempersite, 

5. Subfrigid, 

1, Frigid, . 

A ninth region — called the Polar — may be added, if it 
should he found that the distribution of species living in the 
frigid zone requires it. Thereareorganisms that occur in the 
ice and snow itself of the polar regions ; but these should be 
classed with the animals of the continents ; and the conti- 
nental isotherms or isocrymes, rather than the oceanic, are 
required for elucidating their distribution. 

It seems necessary to state here the authorities for some 
of the more important positions in these lines, and we there- 
fore mn over the observations, mentioning a few of most 
interest. There is less necessity for many particulars with 
reference to the North Atlantic, as our facts are mainly de- 
rived from Lieut. Maury's chart, to which the author would 
refer his readers. 

. 1. NokthAtlahtic— /socrj/meo/ 74° F.— This isocryme 
passes near the reefs of Key West, and terminates at the 
uorth-east cape of Yucatan ; it rises into a narrow flexure 
parallel with Florida along the Qulf Stream, and then con- 
tinues on between the iJttle and Great Bahamas. To the 
eastward} near the African coast, it has a flexure northward , 
arising from the hot waters along the coast of Guinea, which 
reach in a slight current upward towards the Cape Verde 
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Islanda. The line passes to the south of these islaada, at 
which group Fitzroy, in January of 1852, found the sea- 
temperatures 71° and 72° F. 

Isocryme of 68° F. — Cape Canaveral, in latitude 27" SO*, 
just north of the limit of coral reefs on the east coast of 
Florida, is the western termination of the line of 68°. The 
Crulf Stream occasions a bend in this line to 36° north, and 
the polar current, east of it, throws it southward again as 
far as 29° north. Westward it inclines much to the south, 
and terminates just south of Cape Verde, the eastern c^>e 
of Africa. Sabine found a temperature of 64° to 65° F. off 
Goree, below Cape Verde, January 1822 ; and on February 
9, 1822, he obtained 66J° near the Biasao shoals. These 
temperatures of the cold season contrast strikingly with 
those of the warm season. Even in May (1831) Beechey 
had a temperature of 86° off the mouth of Hio (3rande, be- 
tween the parallels of 11° and 12° north. 

Isocryme of 62° F. — This isocryme leaves the American 
coast at Cape Hatteras, in latitude 3d^° north, where a bend 
in the outline of the continent prevents the southward ex- 
tension of the polar currents close along the shores. It 
passes near Madeira and bends southward, reaching Africa 
nearly in the latitude of the Canaries. 

Isocrymea of 56° and 50° F. — Cape Hatteras, for a like 
reason, is the limit of the isocrymes of 56° and 60° as well 
as of 62°, there being no interval between them on the 
Amencan coast. The line of 66° F. has a deep northward 
flexure between the meridians of 35° and 40° west, arising 
from the waters of the Gulf Stream, which here (after a 
previous east and west course, occasioned by the Newfound- 
land Bank, and the Polar current with its icebergs) bends 
agun north- eastward, besides continuing in part eastward. 
The Polar current sometimes causes a narrow reversed flex- 
ure, just to the east of the Gulf Stream flexure. Towards 
Europe, the line bends southward, and passes to the south- 
west cape of Portugal, Cape St Vincent, or perhaps to the 
north cape of the Straits of Gibraltar, Vaillant, in the 
Bonite, found the sea-temperature at Cadiz in February, 49J° 
to 56° F. (9-7° to 13-4° C). which would indicate that Cadiis, 
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although BO far south (and within sixty miles of Gibpaltar), 
experiences at least as low a mean temperature as 56° F. for 
a month or more of the winter season. We have, however, 
drawn the line to Cape St Vincent, which is in nearly the 
tuune latitude. Between Toulon and Oadiz, the temperatures 
of the Mediterranean in February, according to Vaillant, 
was 55^° to eOj" F. (13-1° to 16-7" C), and it is probable, 
therefore, that Gibraltar and the portion of the Mediterranean 
Sea east and north to Marseilles, fall within the Temperate 
Aegion, between the iaocrymes of 56° and 62° F., while the 
portion beyond Sardinia and the coast by Alters is in the 
Warm Temperate Region, between the laocrymes of 62° and 
68° F. 

The line of 50° F., through the middle of the ocean, has the 
latitude nearly of the southern cape at the entrance of the 
British Channel ; but approaching Europe it beads down- 
ward to the coast of Portugal. The low temperature of 
49i° observed by Vaillant at Cadiz would carry it almost to 
tiiis port, if this were the mean sea-temperature of a month, 
instead of an extreme within the bay. The line appears to 
terminate near latitQde 42°, or six degrees north of the 
isocryme of 56°. This allows for a diminution of a degree 
Fahrenheit of temperature for a degree of latitude. A tem- 
perature as low as 61° F. has been observed at several 
points within five degrees of this coast in July, and a tem- 
perature of 52° F. in February. Vigo Bay, just north of 
42° north, lies with its entrance opening westward, well 
calculated to receive the colder waters from the north ; and 
at this place, according to Mr R. MacAndrew, who made 
several dredgings with reference to the geographical distri- 
batioD of species, the Mollusca have the character rather of 
tiiose of the British Channel than of the Mediterranean.* 

Itocryme of 44° F. — This line commences on the west, at 
Cape Cod, where there is a remarkable transition in species, 
and a natural boundary between the south and the north. 
The cold waters from the north, and the ice of Newfoundland 
Banks, press the line close upon those of 50° and 56° F. 
But after getting beyond these influences, it rapidly rises to 

* Rep. Brit. Anoc., 1850, p. 264. 
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the nortli, owing to the expansion of the Oulf Stream in that 
direction, and forms a large fold between Brittun and lee- 
land ; it then bends soatb agiun and curres around to the 
west coast of Ireland. 

Itoeryme of 35° F. — This line has a bend between Nor- 
way and Iceland like that of 44°, and from the same canse, 
— the influence of the Gulf Stream. But its exact position 
in this part has not been ascertained. 

3. South Atlantic. — Uoci^me of 74° F. — This line be- 
gins just Boath of Bahia, where Fitzroy found in August 
(the last winter montb) a temperature of 74° to 75^° F. 
Baring the same month he had 75^° to 76^° F. at Pemam- 
buco, five degrees to the north. Off Bahia, the temperature 
was two degrees warmer than near the coast, owing to the 
warm tropical current, which bends the isocryme bou^ to 
latitude 17° and 18° and the cold waters that come up the 
coast Irom the south. The line gradually rises northward, 
as it goes west, and paases the equator on the meridian of 
Greenwich. Sabine, in a route nearly straight from Ascen- 
sion Island, in 8° south, to the African comt under the equa- 
tor, obtained in June (not the coldest winter month) the 
teroperatures 78°, 77°, 74°, 72-8°, 72-5°, 73°, the tempera- 
ture thus diminishing on approaching the coast, although 
at the same time nearing the equator, and finally reaching 
it within a few miles. These observations in June shew 
that the isociyme of 74° F. passes north of the equator. The 
temperatures mentioned in Maury's chart afford the same 
conclusion, and lead to its position as laid down. 

leocryme of 68° F.— On October 23 to 25, 1834, Mr 
D. J. Browne, on board the U.S. ship Erie, found the tem- 
perature of the sea, on entering the harbour of Rio Janeiro, 
67i° to 68J F. Fitzroy, on July 6, left the harbour with the 
sea-temperature 70}° F. Beecby, in August 1825, obtained 
the temperature 6816° to 69-66° F. off the harbour. The 
isocryme of 68° F. commences therefore near Bio, not far 
south of this harbour. Eastward of the harbour, the tempera- 
ture increases two to four degrees. In July, Fitzroy carried 
a temperature above 68° as far south as 33° 16' south, longi- 
tude 50' 10' west, the water giving at this time 68|° to 69^° 
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F. Beechey in August obtained 68° F. in 31° aoath, 46° west. 
The isocryme of 68° F. thas bends far south, reaching at least 
the parellel of 30°. It takes a course nearly parallel with 
the line_of74°F., aB difiTerent ohaerrations shew, and passing 
just south of St Helena, trachea 'Uie African coast, near 
latitude 7° Bouth. Fitzroy, on July 10 (mid-winter), had a 
sea-temperature of 68^° near St Helena ; and Vaillant, in 
the Bbnite, in September found the sea-temperature 68*7° 
to 69-26 F°. 

Isocrymea of 56° and 50" F. — These two iaocrymea leave 
the American coast rather nearly together. The former 
commences just north of the entrance of the La Plata. 
Fitzroy, in July 23 to 31, 1832, found the sea-temperature 
at Monte Video 56° to 58° F., and in August, 67° to 64i° F. 
These obserrations would lead to 56° F. as nearly the mean 
of the coldest month. The temperature 56° F. was also oh- 
served in 35° south, 53" west, and at 36" south, 56° 36' west- 
But on July 10 and 13, 1833, at Monte Video, the sea-tem- 
perature was 46^° to 47^°, a degree of cold which, although 
only occasional, throws the line of 66° F. to the north of tills 
place. The temperature near the land is several degrees of 
Fahrenheit lower than at sea three to eight degrees distant. 
£ast of the mouth of La Plata, near longitude 30° west, 
Beechey, in July 1828, found the temperature of the sea 
61-86° F. So in AprU 23 to 29, Vaillant obtained the tem- 
perature 69-5° to 61-26° F. at Monte Video, while in 36° 5' 
south, 49° 23" west, on April 14, it was 66-2° F.; and farther 
south, in 37° 42' south, 53° 28' west, April SO, it was 64-4° F. j 
and in 39° 19' south, 54° 32' west, on May 1, it was 67i° F. ; 
bat a little to the westward, on May 2, in 40° SC south, 56° 
64' west, the temperature was 48° F., an abrupt transition 
to the colder shore waters. Beechey, in 39° 31' south, 45° 
13' west, on August 28 (last of winter), found the tempera- 
ture 57-25° F., and on the 29th, in 40° 27' south, 45° 46' 
west, it was 64-20° ; while on the next day, in 42° 27' south, 
46° 11' west, the temperature fell to 47-83° F. These and 
other observations serve to fix the position of the isocryme 
of 56° F. It approaches the African coast in 32° south, 
but bends upward, owing to cold waters near the land. On 
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Aagnst 20, Vaillant, in 33° 43' south, 15° 5L' east, found the 
temperature 56° F. ; while on the 22d, in the same lati- 
tude, and 14° 51' ea8t(oronedegreefarther to the westward), 
the temperature was 57*74° F^ being nearly two degrees 
warmer. At Cape Town, in June (latitude 34°), Fitzroy 
found 55° to 61° F., while on August 16, farther south, in 
35° 4' south, and 15° 40* west, one hundred and fifty miles 
from the Cape, Vaillaut found the temperature 59-26° F. 
The high temperature of the last is due to the warm waters 
ttiat come from the Indian Ocean, and which afford 61° to 
64° F. in August, off the south extremity of Africa, west of 
the meridian of Cape Town. 

The isocryme of 50° F. leaves the Amencan coast just 
south of La Plata; after bending southwardly to the parallel 
of 41°, it passes east nearly parallel with the line of 66° F, 
It does not reach the Afncan coast. 

Isoerymee of 44° and 35° F. — Fitzroy in August (the last 
winter month) of 1833, found the sea-temperature at Rio 
Negro (latitude 41° sooth) 48^° to 60° F, But during the 
Toy^e from the La Plata to BJo Negro, a few days before, 
a temperature of 44^° to 46° was met with ; this was in the 
same month in -which the low temperature mentioned above 
was found at Montevideo. The bend in the course north of the 
entraQce to the La Plata is to some extent a limit between 
the warmer waters of the north, and the colder waters from 
the south ; not an impassable limit, bat one which is marked 
often by a more abrupt transition than occurs elsewhere 
along this part of the coast. The water was generally tiiree 
or four degrees colder at Monte Video than at Maldonado, 
the latter port being hardly sheltered from the influence of 
the tropical waters, while Monte Video is wholly so. The 
exact point where the line of 44° F. reaches the coast is 
somewhat uncertain ; yet the fact of its being south of Rio 
Negro is obvious. After leaving the coast, it passes north 
of 47 J° south, in longitude 53° west, where Beechey, in July 
1828, found the sea^temperature 4070° F. 

The line of 35° F. through the middle of the South Atlantic 
follows nearly the parallel of 50°; but towards South 
America it bends southward and passes south of the Falk- 



illustrating the Distribution of Marine Animah. 201 

lands and Fuegia. At the Falklanda, Captain Hoss, in 1842, 
found the mean temperature of the sea for July, 38'73°, and 
for August, 38-10° ; while in the niiddle of the Atlantic, on 
March 24, latitude 52° 31' south, and longitude 8° 8' east, 
the temperature was down to 34 '3° F., and in 60° 18' south, 
7° 15' east, it was 37° F. ; March 20, in 54° 7' south, on the 
meridian of Greenwich, it was 33-4" F. The month of 
March would not give the coldest temperature. 

The temperature of the sea along the south coast of 
Fuegia sinks almost to 35", if not quite, and the line of 35° 
therefore runs very near Cape Horn, if not actually touching 
upon Fuegia., 

North Pacific Ocean. — laoeryme of 80" F. — The waters 
of the Atlantic in the warmeBt regions sink below 80° F. in 
the colder season, and there is therefore no proper Super- 
torrid Region in that ocean. In the Gulf of Mexico, where 
the heat rises at times to 85° F., it sinks in other seasons to 
74° and in some parts, even to 72° F. ; and along the Ther- 
mal equator across the ocean, the temperature is in some 
portions of the year 78°, and in many places 74°. 

But in the Pacific, where the temperature of the waters 
rises in some places to 88° F., there is a small region in 
which through all seasons the heat is never below 80°. It 
is a narrow area, extending from 165° east to 148° west, and 
from 7^° north to 11° south. In going from the Feejees in 
August, and crossing between the meridians of 170° west 
and 180°, the temperature of the waters, according to 
Captain Wilkes, increased from 79° to 84° F., the last tem- 
perature being met with in latitude 5° south, longitude 175° 
west, and from this, going northward, there was a slow de- 
crease of temperature. The ship Relief, of the Expedition, in 
October.found nearly the same temperature (83i°) in the same 
latitude and longitude 177° west.* But the Peacock, in 
January and February (awmnier months), found the sea- 
temperature 85° to 88° F., near Fakaafo, in latitude 10° south, 
and longitude 171° west. In latitude 5° south and the same 
longitude, on the 16th of January, the temperature was 84° ; 

* B«s, for thaw facts, Captain Wilkm' Report on tha Meteorology of the £x- 
padi^on. 
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in 3° Boutib, JaniUTy 10, it was 83° F. ; od March 26, in 
6° Bouth, and longitude 175° east, the temperature was 86° 
F. ; on April 10, in the same longitude, nnder the equator, 
at the KingBmills, the temperature was 83j[° F. ; on Ma; 2, 
at 5" north, longitude 174° east, 83^° F. ; May 5, latitude 
10°, longitude 169° east, 82° F. The fact that the region of 
greatest heat in the middle Pacific is south of the equator, 
as it has been laid down by different authoro, is thus evident ; 
the limits of a circumscribed region of hot waters in this 
part of the Pacific were first drawn out by Captain Wilkes. 

Another Snpertorrid region may exist in the Indian Ocean, 
about its north-western portion ; but we have not sufficient 
information for laying down its limits. 

laoeryme of 74° F. — At San Bias, on the coast of Mexico, 
Beechey found the mean temperature of the sea for December 
1827, 74-63° F. ; for January, 73-69° F. ; for February, 72-40° 
F. The line of 74° F. commences therefore a degree or two 
south of San Bias. In the winter of 1827 on January 16 to 
18, the temperature of 74-3° to 746° F. was found by 
Beechey, in 16° 4' to 16° 15' north, 132° 40* to 135° west; 
and farther west, in the same latitude, longitude 141° 58' 
west, the temperature was 74-83° F. West of the Sandwich 
IslaDda, near the parallel of 20° north, the temperature rises 
five degrees in passing fi-om the meridian of 165° west to 
150° enst, and the isocryme of 74° F. consequently trends 
somewhat to the north, over this part of the ocean. Between 
the meridians of 130° and 140° east, the temperature of the 
sea is quite uniform, indicating no northward flexure ; and 
west of 130° east, nearing China, there is a rapid decrease 
of temperature, bending the line far south. Yullant, of the 
Bonite, found the sea of Cochin China, in latitude 12° 16' 
north, 109° 28' east, to have the temperature of 74-12° F.; 
and even at Singapore, almost under the equator, the tem- 
perature on February 17 to 21, was 7754° to 79-34° F. The 
isocryme of 74° F. terminates therefore upon the south- 
eastern coast of Cochin China. 

Isocryme of 68° F.— OflF the Gulf of California, in 25° north, 
117° west, Beechey obtuned, for the temperature of the sea, 
fm December 13, 65° F. ; on December 15, in 28° 28' north 
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(same latitude with the extremity of the peninsnla of Cali- 
fornia), 115° west, a temperature of 69-41° F. The line of 
68° will pass from the extremity of this peninsula the tem- 
perature of the coast below, as it is shut off mostly from the 
more northern or cold waters, being much warmer. The 
temperature 6941°, in the middle of December, is probably 
two and a half degrees above the cold of the coldest month, 
judging from the relative temperature of the latter half of 
December and the month of February at San Bias- Leaving 
California, the isocryme of 6S° will therefore bend a little 
southerly to 22^°, in longitude 115" west. In 23° 56' north, 
128° 33' west, Beechey, on January 11, found the temperature 
of the sea 67-83° F. The line of 68° passes north of the 
Sandwich Islands, The mean temperature of the sea at 
Oaba, in February 1827, was 69-69° F. 

Near China this isocryme is bent far south. At Macao, 
in winter, Yaillant found the sea-temperature, on January 
4, 59° F. ; on January 5 to 10, 52-7° to 50° F. ; January 11 and 
12, 49-87° to 4874° F. ; January 13 to 16, 60-9° to 52-16° F. ; 
and at Touranne in Cochin China, on February 6 to 24, the 
sea-temperature was 68° to 68^° F. ; in 16° 22' north, 108° 
11' east, on January 24, it was 67° ; in 12° 16' north, 109° 
28' east, it was 74- 12° F. The very low Macao temperature 
is that of the surface of the bay itself, due to the cold of the 
land, and not probably, as the other obseFvations shew, of 
the sea outside. 

The line, before passing south, bends northward to the 
south-east shore of Niphon, which is fiir warmer than the 
Bonth-eaat coast, along Kiusiu. In tiie Beport of the Morri- 
son's visit to Jeddo (Chineee M^ository for 1837), a coral 
bottom is spoken of, as having been encountered in the har- 
bour of Jeddo. According to Sieboldt (Cnut. Faun. Japan., p. 
ix.), the mean winter temperature (air) of Jeddo is 57° F. ; 
while that of Nagasati, although farther south, ie 44° F, 

Isocryme of 62° F. — On January 8, 1827, Beeehey fonnd 
in 29° 42' north, 126° 37' west, the temperature 62-75° F. ; 
while on the preceding day, 32° 42' north, 126° 43' west, the 
sea-temperature was 60-5° F. Again, on December 11, in 
29° nwth, 120° west, the temperature was 62-58° F. 
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Itocryme of 56° F. — At Mooterey, on Janaary 1 to 5, the 
sea- temperature, according to Beechey, was 56° ; but the 
mean temperature of the sea for November 1 to 17 was 
64-91°. In the Yellow Sea the Jannary temperatare is 50° 
to 56° F., and the line of 56° begins south of Chussn. 

leocryme of 50° F. — At San Francisco, from NoTember 
18 to December 5, 1826, Beechey found the mean sea-tem- 
perature to be 51*14° F., and ofif Monterey, in longitude 123° 
west, the temperature was 5075° F., on December 6. But 
in December of 1826, the mean sea-temperature at San 
Francisco was 64*78° F. ; and for November, 60- 16° F. The 
line of 50° F. (mean of the coldest thirty consecutive days), 
probably leaves the coast at Oape Mendocino, 

Isocrymee of 44° and 35° F. — Captain Wilkes found the 
temperature off the month of the Columbia River, through 
ten degrees of longitude, 48° to 49° F., during the last of 
April 1841. The isocrymes of 44° would probably reach the 
coast not far north of this place. The temperature on Oc- 
tober 21, in the same latitude, but farther west, 147° west, 
was 5208° F. On October 16, in 50° north, 169° west, the 
temperature was 44-91° F. According to some oceanic tem- 
peratures for the North Pacitic, obtained from Lientenant 
Maury, the sea- temperature off northern Niphon, in 41° 
north, and 142}° east, was 44° F., in March, shewing the in- 
fluence of the cold Polar current; and in 42° north, and 
149 J° east, it was 43° F. The line of 44° hence bends south- 
ward as far as latitude 40° north, on the Japan coast. 

Again in March, in 43° 50' north, 151° east, the sea-tem- 
perature was 41° F, ; in 44° 50' north, 152° 10' east. 39° F. ; 
in 46° 20' north, 156° east, 33° F. ; in 49° north, 157° east, 
33° F. ; and at the same time, west of Kamtschatka, in 55° 
north, 153° east, 38° F. ; in 55° 50- north, 153° west, 38° F. 
The line of 35° consequently makes a deep bend, nearly to 
45° north, along the Kurile Islands. 

South Pacific. — Isocrymee of 74°, 68°, and 62° F. — The 
temperature of the sea at Guayaquil, on August 3, was 
found by Vaillant to be, in the river, from 70i° to 73i° F., 
and at the Puna anchorage, August 5 to 12, 747° to 75'2'' F. 
But off the coast, August 15, in 2° 22 south, 81° 42' west. 
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th© temperature was ddS" F. ; and the next day, in 1° 25' 
aoath, 84° 12' west, it was 70° F. ; on the 17th, 1° south, 87° 
42" west, it was 71'2S° F. ; and on the 14th, nearer the shore 
of Guayaquil, in 3" 18' south, 80° 28' west, it was 78° F. 
Ag£un, at Fayta, one hundred miles south of Guayaquil, in 
5° south, the sea-temperature was found by Vaillant, July 
26 to 31, to be 60-8" to 61J'' F. The isocryme of 74° F. 
consequently leaves the coast just north of the bay of Guaya- 
quil, while those of 68° and 62° F. both eommenee between 
Guayaquil and Payta. Payta is situated so far out on the 
western cape of South America that it receives the cold 
waters of the south, while Guayaquil is beyond Cape Blanco, 
and protected by it from a southern current. At the Galla- 
pagos, Fitaroy found the temperature as low as 58J° F. on 
the 29th of September, and the mean for the day was 62°. 
The average for September was, however, nearer 66°. The 
Gallapagos appear, therefore, to He in the Warm Temperate 
Region, between the isocrymea of 62° and 68° F. Fitzroy, 
in going from Oallao to the Gallapagos, early in September, 
left a sea- temperature of 57° F. at Callao, passed 62° F. in 
9° 58' north, and 79° 42' west, and on the 15th, found 68i° 
F. off Barrington Island, one of the Gallapagos. 

In the warm season the cold waters about the Gallapagos 
have narrow limits ; Beechey found a sea-temperature of 
83'58° on the 30th of March 1827, just south of the equator, 
in 100° west. But in October, Fitzroy, going westward and 
southward from the Gallapagos, found a sea-temperature of 
66° F. at the same place ; and in nearly a straight course 
from this point to 10° south, 120° west, found the sea-tem- 
peratures successively 68°, 70°, 70^° 724", 73i°, 74° ; and be- 
yond this, 751°, 76J°, 77i° F., the last on November 8, in* 
14° 24' south, 136° 51' west. These observations give a wide 
sweep to the cold waters of the colder seasons, and throw 
the isocrymes of 74° and 68° F, far west of the Gallapagos. 
Captain Wilkes, in passing directly west from Callao, found 
a temperature of 68° F. in longitude 85° west ; 70° F. in 
95° west ; and 74° F. in 102° to 108° west. These and other 
observations lead to the positions of the isocrymes of 74°, 
68°, and 62°, given on the chart. The line of 74° passes 
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close by Tahiti and Tongataba, and crosaiDg New Caledonia, 
reaches Aastralia, in latitude 25" S. 

In midH)cean there is a bend la all the soathern isocryoies.* 

laocrymea of 56° and 50^ P. — The temperatore at Callao, 
in July, averages 58^° or 59° F, At Iquique, near 20° south, 
Fitzroy had 58" to 60° F., on July 14, 1835 ; and off Copiapo. 
in the same month, 56^° F. At Valparaiso, Captain Wilkes 
found a sea-temperature of 52}° F., in May ; and Fitzroy, in 
September, occasionally obtained 48° F. ; but generally 52° 
to 63°. Off Chiloe, Fitzroy found the temperature 48° to 
51 J° in July, 

Indian Oceak. — Isocrymes of 74° and 68° F. — Off the 
south extremity of Madagascar, in 27° 33' south, 47° 17' east, 
on August 4, Vaillant found the temperature 6926° F. ; 
and in 29° 34' south, 46° 46' east, the temperature of 67-84° 
F. ; off South Africa, August 12, in 34° 42' south, 27° 25' 
east, the temperature 63-5° F. ; on August 14, in 35° 41' 
south, 22° 34' east, a temperature of 63'3° F. ; while off Cape 
Town, two hundred miles to the west, the temperature was 
50° to 54° F. 

In the above review we have mentioned only a few of tie 
observations which have been used in laying down the lines, 
having selected those which beai- directly on some positions 
of special interest as regards geographical distribution. 

The chart also contains the heat-equator, — a line drawn 
through the positions of greatest heat over the oceans. It 
is a shifting line, varying with the seasons, and hence there 
is some difficulty in fixing upon a course for it. We have 
followed mainly the chart of Berghaus ; hut we have found 
it necessary to give it a much more northern latitude in the 
western Pacific, aud also a flexure in the western Atlantic, 
both due to the currents from the south that flow up the 
southern continents. 

Vaillant, passing from Guayaquil to the Sandwich Islands, 
found the temperature, after passing the equator, slowly in- 
crease from 76° F., August 19, in 2° 39' north, 91° 58' west 
(of Greenwich), to 819° F., in August 31, 11° 15' north, 107° 
3' west, after which it was not above 80° F. The same place 

* See Observations bj- W. C. Cunningham, Anier. Joum. Sci. (2) iv. 66, 
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in the ocean Tvhich gave Vaillant 76^ F., in August, afforded 
Fitzroy (4° north, 96° west), on March 26 (when the sun had 
long been far north), 82i° F. This fact ahews the variations 
of temperature that take place with the change of aeasan- 
Semarka on the several Temperature Regions. 
The form and varying breadth of the different regions, 
and the relations between the sea-temperatures of coasts in 
different latitudes which they exhibit, are points demanding 
special remark. The concluaions are of much interest, al- 
though some changes in the chart will undoubtedly be re- 
quired by future researches. 

Atlantic Torrid Region, between 74° F. north, and 74" F, 
south. — The form of this region is triangular, with the vertex 
of the triangle to the east. Its least width is four degrees 
of latitude; its greatest width between the extreme lati- 
tudes is forty-six and a half degrees. On the African coast 
it includes only a part of the coast of Guinea, and no portion 
is south of the equator. On the west it embraces all the 
West India Islands and reefs (excepting the Little Bahama), 
and the South American coast, from Yucatan to Bahia, — a 
fact that accounts for the wide distribution of marine species 
on the American side of the ocean. 

Atlantic Subtorrid Regions, between 74° and 68° F. — The 
North Subtorrid Region of the Atlantic is about six degrees 
in its average width, which is equivalent to a degree of Fahr- 
enheit to each degree in surface. It incloses within the 
same temperature limits a part of the east coast of Florida, 
between 24" and 27i" north, and a part of the African coast, 
between the parallels of 9° and 14|" north, the two related 
coasts differing ten degrees in latitude. The Bermudas, in 
latitude 33', and the Cape Verdes, in 15j°, fall within this 
region. 

The South Subtorrid Region has the same average width 
as the northern. 

Taking the whole Atlantic Torrid or Coral-reef zone to- 
gether, its width on the east is about twentynane degrees, 
while on the west it extends between the parallels of 30° 
south and 34° north, a breadth of aixty-four degrees. Am 
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many species will thrive under the temperature of any pai-t 
of the Torrid zone, the geographical range of such species in 
the Atlantic may be very large, even from Florida and the 
Bermudas on the north, to Kio Janeiro on the south, a range 
of which there are actual examples. 

Atlantic Warm Temperate Regions, between G^" and &2' 
F. — The northern of these regions has a breadth of fourteen 
and a half degrees along the west of Africa, and about seven 
degrees along the United States, to the south of Cape Hat- 
teras, off the Carolinas, Georgia, and Northern Florida. 
These shores and the Canaries are therefore in one and the 
same temperate zone. 

The souUiem of these regions averages five degrees in 
width. The eaatem limit on the African coast is sixteen to 
eighteen degrees to the north of the western on the South 
American coast. 

Atlantic Temperate Regions, between 62° and 56° F. — The 
north Temperate Region is but a narrow strip of water on 
the west, terminating at Cape Hatteras, and having noplace 
on the coast of the United States. To the east it widens, 
and embraces the Azores, and the African coast along Mo- 
rocco, together with the Straits of Gibraltar, and a large 
part of the Mediterranean. Madeira lies upon its southern 
limit. It is, therefore, natural that the same species should 
occur at the Azores, Madeira, and on the African coast, and 
be excluded wholly from the Atlantic coast of Europe. This, 
according to Prof. Forbes, is the fact with Uie Littorina 
striata, besides other species. The coasts of Portugal and 
the Azores are in different regions. 

The South Temperate Region extends to Maldonado at 
the mouth of the lia Plata, from near the parallel of 30" ; 
along the African coast it reaches over more than twice the 
number of degrees of latitude, to within five degrees of Cape 
Town. 

Atlantic Subtemperate Regions, between 56° and 50° F. — 
The northern of these regions, like the preceding, can not be 
distinguished on the coast of the United States, as the lines 
of 50° and 56° F. with 62° fall together at Cape Hatteras. 
On the eastern side of the Atlantic it occupies the coast of 
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Portagal to latitude 42° north, having a width of five de- 
grees. It thus corresponds on this coast to the BO-called 
Lusitanian Region. 

The southern includes the mouth of the La Plata on one 
side, and on the other the coast near Cape Town, hejond 
which it extends to the Cape of Good Hope, or rather to Cape 
Lagulhas. 

Atlantic Cold Temperate Regions, between 50" and 44° F. 
— The coast from Cape Cod to Cape Hatteras, helongs to the 
Northern Cold Temperate Region. Passing easterly, this 
region is but a narrow line of water for thirty degrees of 
longftude, after which it expands, and finally terminates be- 
tween Western Ireland and latitude 42° on the Spanish 
coast. The British Channel, the Bay of Biscay, and probably 
Vigo Bay, Spain, are within the limits of this region. 

The southern embraces the coast of South America, along 
by Rio Negro, for about five degrees, and passes wholly to 
the south of Africa, 

Atlantic Subfrigid Regions, between 44° and 35° F, — The 
coast of Massachusetts, north of Cape Cod, of Maine and 
Newfoundland, and all Northern Britain, the Orkneys, Shet- 
lands, and Faroe Islands, pertain to the northern Subfrigid 
Re^on ; while the southern includes the Falklands, South- 
ern Patagonia, and Fueg^a. 

Atlantic Frigid Regions, beyond 35° F. — Greenland, Ice- 
land, and Norway are within the northern of these regions, 
and the South Shetlands, Sandwich Land, and South Geoi^ia, 
within the aouikem. 

Pamfi,c Regions. — A comparison of the regions of the At- 
lantic and Pacific, and especially of the limits of those com- 
mencing at the South American coasts, brings oat some 
singular facts. 

The Torrid region of the Pacific, near the American coast, 
embraces only seventeen and a half or eighteen degrees of 
latitude, all but one of which are north of the equator ; while 
that of the Atlantic covers a long range of coast, and reaches 
to 15" south. The south Snbtorrid region has a breadth of 
about three degrees on the Peruvian coast, reaching to 4° 
south, or probably to Cape Blanco, while that of the Atlantic 
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extends to Rio Janeiro, in 24° south. The Warm Temperate 
re^on, if at ali found north of Cape Blanco, 41° S., has a 
breadth of less than a degree, while that of the Atlantic ex- 
tends to Kio Grande, in 33° Bouth. The next, or Temperate 
Region, has a longer range on the Sooth American coasts 
extending to Gopiapo, in 27^" south, and the Atlantic region 
corresponding goes to Maldonado, in 35" south. The Cold 
Temperate regions of the two oceans cover nearly the same 
latitudes. 

On the North American coast at Cape Hatteras, the three 
ieocrjmes 62", 56", and 50" F., leave the coast together ; biA 
in the Pacific, on the Sooth American coast, there is a simtlar 
node in the system of isocrymes, the three, 74°, 68", and 62°, 
proceeding nearly together from the vicinity of Cape Blanco. 

Viewing these regions through the two oceans, instead of 
along the coasts, other peculiarities no less remarkahle are 
brought out. The averse breadth of the South Torrid re- 
^on in the Pacific, is more than twice as great as that of 
the same in the Atlantic ; and the most southern limit of 
the latter is five degrees short of the limit of the former in 
mid-ocean. So aho the Subtorrid region, at ita greatest 
elongation southward in the Atlantic, hardly extends beyond 
the mean course of the line of 68" F. in the Pacific, and the 
average breadth of the former is but two-thirds that of the 
latter. The same is true to an almost equal extent of the 
Warm Temperate and Temperate Regions. 

The breadth of the Torrid Region of the Pacific to the 
eastward, where narrowest, is about six degrees ; and to the 
westward, between its extreme limits, forty-nine degrees. 
The Torrid zone or Coral-reef Seas, in the same ocean, has 
a breadth near America of about eighteen degrees, and near 
Australia and Asia, of sixty-six degrees. 

New Zealand lies within the Subtemperate and Cold Tem- 
perate regions, excepting its southern portion, which appears 
to pertain, like Fuegia, to the Subfrigid. Van Diemen's 
Land, exclusive of its northern shores, is within the Cold 
Temperate. 

Other particulars respecting the temperature region -t 
thi-oiigh the Pacific will bo gathered from the chart. 
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Indian Ocean Regions. — The Torrid Region covers the 
lurger part of the Indian Ocean, inclading all north of the 
equator, and embracing the larger part of Madagaecar. The 
Subtorrid extends just beyond Port Natal on the African 
coast (four degrees of latitude north of Cape Town), where 
there are coral reefs, and also covers the northern part of 
the Red Sea. The Warm Temperate and Temperate regions 
each claim a part of the South African coast, and the latter 
terminates at Cape Lagulhas. 

It hence follows that Port Natal, in latitude 30° sonth, the 
Hawaiian Islands, and Bermudas, lie within regions of 
the same name ; while Cape Town, in latitude 34° south, is 
in a like region with northern New Zealand, Valparaiso, 
the Atlantic shores of Portugal, and the sea between Cape 
Hatteras and Cape Cod. 

The areas of the Torrid, Temperate, and Frigid zones of 
ocean temperature, either side of the equator, considering 
27° as the normal limit between the first two of these zones, 
and 56° the limit between the Frigid and Temperate, are as 
follow ; — 

Torrid zone, 33,711,200 square miles (geographical) 

Temperate zone, 27,846,500 „ „ 

Frigid zone, 12,604,700 „ „ 

It is hence seen that the Temperate zone, although two 
degrees wider than the Torrid, has not as large a surface. 
The species of marine life, if distributed equally over the 
two, would, therefore, be one-fifth more numerous in the 
Torrid zone &&n in the Temperate, unless the extent of 
ocean and coast-line were l^r greater in the Temperate than 
in the Torrid zone, which is not the case. The ocean in the 
southern Temperate is much more extensive than that of the 
southern Torrid ; but the coast-line is far less extensive in 
the former, as it does not abound in islands like the Torrid 
zone.* It is difficult to fix upon exact ratios, and we do not 
attempt it. 

The range of temperature is far greater in the Temperate 



* The folloKiDg table gives ver; closelj the surface of the zonea in aqunre 
geographical miloa, for every 2i degrees of latitude to tlie parallel of 60° ; it 
is deduced from a larger table by Berghane, in his Lander und Volber-kunde, 
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zone than io the Torrid, it being 20° F. in the latter, and 
33° F. in the former ; and this should be a cause of a greater 
variety of genera in the latter for the same number of 
Bpecies. 

In the Torrid zone the Subtorrid Region has nearly iHie- 
tbird tlie surface of the Torrid fiegion, and not one-fonrtli 
as much coaat-line, facts which should be regarded in com- 
paring the number of species of the two. 

We add here a few brief remarks, in a popular way, on 
the origin of the peculiar forms and positions presented by 
the isothermal lines of the ocean. The great currents of the 
globe are admitted to be the causes that produce the flexures 
and modify the courses of these lines. These currents are 
usually of great depth, and consequently the deflecting land 
will be the deeply seated slopes off a coast, beyond ordinary 
soundings. 

The eastern coasts of the continents either side of the 
equator feel the influence of a warm equatorial current, 
which flows westward over each ocean, and is diverted north 
and south by the coasts against which it impinges, and more 
or less according to the direction of the coast. 

The western coasts of the continents, on the contrary, re- 
ceive a strong extra-tropical or polar current. In the south- 
ern oceans, it flows from the westward, or southward and 
westward, in latitudes 45° to 65° south, and is brought to 
the surface by the submarine lands or the submarine slopes 
of islands or continents ; reaching the continents of Africa 
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and South America, it follows along the western coasts to- 
wards the equator. The same current, being divided by the 
southern cape of America, Sows also with less volume up 
the eastern coast, either inside of the warmer tropical current, 
or else on both sides of it. In the Northern Seas the sys- 
tem of polar currents is mainly the same, though less regu- 
lar ; their influence is felt on both eastern and western coasts, 
but more strongly on the eastern. In tbe Atlantic the latter 
reduces the temperature of the waters three or four degrees 
along the north coast of South America, as far nearly as 
Cape St Roque. 

The cold currents are most apparent along the coasts of 
continents and about islands, because they are here brought 
to the surface, the submarine slopes lifting them upward as 
they flow on. The limits of their influence towards the 
equator depends often on the bend of the coast ; for a promi- 
nent cape or a bend in tbe outline will change the exposure 
of a coast from that feTourable to the polar current to that 
favourable to tbe tropical, or the reverse. Thus it is at 
Cape Hatteras, on the coast of the United States ; Cape 
Verde, on Western Africa ; Cape Blanco, on Western South 
America, &e. 

These are important principles modifying the courses of 
the oceanic isothermal lines. We may now proceed to the 
application of them which the best authors afford us, and to 
some conclusions flowing from tbe facta. 

In the Atlantic, the warm tropical current flowing west- 
ward is trended somewhat northward by the northern coast 
of South America, and still more so by tbe West India 
Islands, and thus it gradually curves around to parallelism 
with the coast of the United States. But south of New- 
foundland, either wholly from the influence of tbe colder cur- 
rent with which it meets, or in part from meeting with sub- 
marine slopes that serve to deflect it, it passes eastward, 
and afterwards, where it is ^ain free to expand, it spi-eads 
both eastward and north-eastward. The flexures in the iso- 
crymes of 74^ and 68" F., near the United States coast, thus 
liave their origin. For the same reason tlie line of 56" F. 
is nearly straight, till it reaches beyond the influence of the 
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Newfoundland Banks, and iben makes itsGoif Stream flexure. 
The line of 44° F., for Uie siune reason — the spreading oi ihe 
Gulf Stream waters — diverges for from the equator in its 
easterly course, and even rises in a long loop between Great' 
Britain and Iceland. 

The cold cnrreats flowing down the eastem coast of Ame- 
rica bend the isocrymes far south close along the coas^ and 
make a remarkable southern flexure in the iBocrymesof68°F., 
outside of the Gulf Stream flexure. So on the western coast 
of Britain, the isocryme of 44° F. has a deep southern flex- 
ure, for a like cause. 

The waters of the tropical current gradually cool down in 
their progress, through the influence of the colder waters 
which they encounter; and along the isocryme of 62° they 
have in the colder seasons a common temperature with that 
of the ocean, so that the course of the Gulf Stream is hut 
faintly marked in it. And also in the western half of the 
region covered by the isocryme of 56°, the colder and wiu-mer 
waters have reached this as a mean temperature. Owing 
to the influence of the polar current on the northern coast of 
South America, the equator of heat lies at a distance from 
the land. 

Up the western coast of Africa flows the cold current from 
the south and west, bending upward all the isocrymal lines ; 
and passing north of the equator, it produces a large south- 
ern bend, off the coast of Africa, in the northern isocryme of 
74", outside of the warm current flexure from the coast of 
Guinea, and also a large northern flexure in the beat-equa- 
tor.* 

The Atlantic tropical current also flows in part down the 
eastern coast of South America, giving a deep flexure to each 
of the isocrymes, besides maJung these lines to diverge from 
the equator, through all their length. Again, the polar cur- 
rent passes northward nearer the coast-line, bending far 
back the western extremity of each of the isocrymes. 



ong the ocean, near Africa, soutli and south-east of the Cai« Verdes, 
n Wilkes found a current setting to the northward for much of (he lime 
aB»ing the equator. 
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Id the Pacific the tropical currents shew their el!ectB near 
the coasts oi New Holland and Chioa, in a gradual diver- 
gence of the lines from the equator. The ranges of islands 
forming the Tarawan, Badack, and Ralick groups, appear to 
divert the current northward in that part of the North Pa- 
cific, and consequently the isocrjmal lines bend northward 
near Icmgitudes 170° west and 180° ; and near Niphon that 
of 68° shews a still greater northern flexure. 

The influence of the extra-tropical currents in this ocean 
is remarkably great. The southern flows from the west and 
south, bending upward the line of 56° F. along the South 
American coast, producing at Valparaiso at times a sea-tem- 
perature of 48° F. Still farther north it throws the line of 
68° F. even bejond the equator and the Gallapagos ; and that 
of 74° F. nearly 1500 miles from the coast, and 400 north of the 
equator. The line of 62° F. reaches even beyond Payta, the 
sea-teniperature at this place being sometimeB below 61". 

The north polar current produces the same result along 
the eoBtern coast of Ashi as on the eastern of America. The 
isocryme of 74° F. is bent southward from the parallel of 
23" to 12" 30' north, and that of 68° F. from 34° to 16° north ; 
and the latter deflection is even longer than the correspond- 
ing one in the Atlantic. The trend of the coast opens it to 
the continued action of this current until tbe bend in the out- 
line of Cochin-China, below which the cold waters have less 
influence, BiHhoagh atill Bhewing some effect upon the heat- 
equator. The isocryme of 44° is bent southward to Niphon 
by the same cold waters, and fVom this part of the Northern 
Pacific the current appears to flow mostly between the islands 
of Japan and the continent. 

In the Indian Ocean the effects of the tropical current, as 
it flows westward, are apparent in the southern deflection of 
the several isocrymes. The trend of the coast favours a con- 
tinuation of the current directly along the coast, and conse- 
quently its modifying influence on the sea-temperature reaches 
almost to Cape Town on the coast, and passes even beyond 
it at sea, crrrying 50" F. to the meridian of 15° east. 

By comparing the regions of the different oceans, north 
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and Bouth of the equator, we may arrive at the mean position 
of the several isocrymes, and thereby discover, on a grander 
scale, tlie influence of the various oceanic movements. 

For the purpose of reaching mean results, the Middle Pa- 
cific is the most favourable ocean for study. This is appa- 
rent in its greater extent, and the wide distance between the 
modifying continents ; and also no lees in tlie greater actual 
regularity of the isocrymes. 

We thence deduce, that the mean position of the isocryme 
of 74° F. is along the parallel of 20°, this being the average 
between the means for the North and South Pacific. In the 
same manner we infer that the mean position of the isocryme 
of 68° F. is along the parallel of 27°. 

The southern isocrymes of 56° and 62° F. are evidently 
thrown into abnormal proximity by the cold waters of the 
south. This current flows eastward over the position of the 
isocryme of 44" F., and consequently in that latitude has 
nearly this temperature, although colder to the south. Hence 
it produces little effect in deflecting tJie line of 44° F. ; more- 
over the line of 50° F. is not pushed upward by it. But the 
lines of 56° and 62° F. are thrown considerably to the north 
by its influence, and the Warm Temperate and Temperate 
Regions are made very narrow. With these facts in view, we 
judge, from a comparison of the North and South Pacific lines, 
that the mean position for the isocryme of 62° F, is the pa- 
rallel of 32° ; and for 56° F., the parallel of 37° F. ; for the 
isocryme of 50° F. the mean position is nearly the parallel 
of 42° ; for 44° F. the parallel of 47° ; for 36° F. the parallel 
of 56°. There is thus a mean difference of five degrees of la- 
titude for six degrees of Fahrenheit, excepting near the equa- 
tor, and between 35° and 44° F. These results may be ta- 
bulated as follows ;• — 



* We maj hence deduce the temperature of those iBoorymes to which the 
parallels of latitude for every five degrees would normallj cotreepond. Thej 
would be for 20°, 74° F.; for 28°, T0° F.; for 30°, 644° F. ; for 35°, SS^" F. ; 
for 40°, 52'4° F. ! for 46°, 46-4° F. ; for 60°, 41° F. ; for 55°, 36° P. ; for 60', 
31° F. 
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of 80° F., 
74 „ 
68 „ 



36 



ParsUel of 6° 
20 
27 
32 
37 
„ 42 
47 



Usiiig these resnlts as a key for comparison, we at once 
perceive the great influence of the oceanic movementB on 
climate, and on the geographical distribution of maHne 
life. 

The polar or extra-tropical current of the Southern At- 
lantic has a more northward course in ftid-oeean than that of 
the Pacific. It consequently bears up the tsocryme of 35° F, 
to the parallel of 50°, that is, sis degrees above the mean. 
The effect on the other Isocrymea of the Atlantic is very re- 
markable. We perceive, in the first place, that the most 
southern point of each of these isocrymes is not far from the 
mean position of the same isocrymes in the Pacific, while the 
most northern point of each is ten to twenty-five degrees 
further north. Taking the position of the isocrymes of 68° 
and 74° F., where they cross the meridian of 1 5° west, as the 
mean position for this ocean, we find that the former is eight 
degrees in latitude farther north than 68° F. in the South 
Pacific ; and the mean for the latter is in 7° south, while for 
the same in the Pacific it is 20° south, making a difference 
of thirteen degi'ees. The effect of the cold southern waters 
is consequently not along the African coast alone, but per- 
vades the whole ocean. It Js hence obvious, how utterly 
nntenable the common notion that the tropical current from 
the Indian Ocean is the same which flows up the west Afri- 
can coast. With a temperature of 56° south of Cape Town, 
it would be wholly incapable of causing the great deflections 
for the whole South Atlantic which have been pointed out. 
It combines with the cold current, but does not constitute it, 
The facta thus sustain the opinions long since brought for- 
ward by the distinguished meteorologist Mr Wm. C. Red- 
field, that the currents flowing north along the African and 
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SoDth American ooasta are alike antarctic or cold temperate 
currents.* 

We may now turn to the North Atlantic. In this part of 
the ocean the mean positions of the isocrjmes of 74° and 
68" F. are near the normal poBitions deduced from the Pa- 
cific. The line of 62" F. is in a somewhat higher latitude, 
the mean poBition, excluding the eastern and western dcSec- 
tions, heing near the parallel of 36°. The line of 56° F. has 
the parallel of 42^° north for its mean position over the middle 
of the ocean, which is five and a half degrees above the nor- 
mal in the Pacific. The line of 50° has in the same manner, 
for its mean position over mid-ocean, the parallel of 47J°, 
or again five and a h^f degrees above the normal position in 
the Pacific. The line of 44° F. may be considered as having 
for its mean position the parallel of 52° north, while it rises 
to 60" north. The lines in the North Atlantic above that 
of 68° average about five degrees higher in latitude than the 
mean normalpositions, while 68° and 74''haTe nearly the same 
places as in the Pacific. There is hence a great contrast 
between the Pacific, South Atlantic, and North Atlantic 
Oceans. This is seen in the following table containing these 
results : — 



North Atltuitlc. 



iBocrynieof 7*° F., 



„ S6 37 36 i2i 

60 42 39 47} 

„ M 47 44 62(mai. eCS.) 

„ as S6 SO 61 

The infinence of the warm tropical waters in the North 
Atlantic lifts the isocrymes of 74° and 68" as they approach 
the coast of America, while the same lines are depressed on 
the east by the colder northern currents. Moreover, north 
of 68° the whole interior of the ocean is raised four to five 
degrees in temperature above the normal grade, by the same 
waters spreading eastward ; and between Great Britain and 

* American Journal of Science, ilv., 299, 1643. 
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Iceland, the temperature is at least ten degrees warmer than 
in the corresponding latitude of the South Pacific, and thir- 
teen or fourteen degrees warmer than in the same latitude 
in the South Atlantic* 

The influence of bo vrarm an ocean on the temperatnre of 
Britain, and on its living productions, animal and vegetable, 
is apparent, when it is considered that the winds take the 
temperature nearly of the waters they pass over. And the 
effects on the same region that would result from deflecting 
the Gulf Stream in some other direction, as brought out by 
Prof. Hopkinst and others, and substituting in the Northern 
Atlantic the temperature of the Southern Atlantic, ia also 
obvious, without further illnstration. The discussion of these 
subjects would be foreign to the topic before us. 

The subdivision of the oceans into Temperature Kegions 
aflbrds a convenient means of dividing off the coasts into 
Zoological Provinces. A comparison of the facts afforded 
by the distribution of Crustacea, with the positions and ex- 
tent of the provinces thus deduced, shew that they are natu- 
ral, and may in general be well charact'Crized. 

Zoolof^cal Provinces have been considered by some as 
centres of creation, and therefore of diffusion, for groups of 
species. But such kinds of centres we fail to distinguish in 
any part of the globe. Each species may have had its one 
point of origin and single centre of diflusion in many and 
perhaps the majoiity of cases : but however the fact may be, 
we have no evidence for asserting that particular regions were 
without life, and were peopled by migration from specific and 
predetermined centres ; for if there were such centres of dif- 
fusion, there are at present no means hy which they may be 
ascertained. The particular temperature region in which a 



* EtMS, in his antftrctic voyage, found the sso-temperature in 60° louth tad 
3° west, 31i° P., in the mooth of March f at the South Shetlande, 61° south, 
the seB-t«m]>erature was 31° to 35" in January (midsummer) ; and in the same 
latitude, and 46° west, it was 30-1° in February. 

t Quarterly Jour. Geol. Eoc., vol, viil., p. 56, and Amer. Jour. Science, 18(13, 
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Hpecies was created may be ascertained by obaerring wbich 
is most favourable for its development ; and by tbia course 
of investigation, we may find that almost every different lo- 
cality lias some species for which it is especially fitted. We 
may thus shew, as far as reason and observation can do it, 
that all regions, as a general thing, have had their own spe- 
cial creations. 

We rather look to climatal influences, in all their various 
kinds, directly and indirectly exerted, and united with height 
or depth of site, and other geographical conditions, a& ^ving 
limits to Zoological Provinces ; and as regards marine ani- 
mals, ocean temperature is the more prominent of these in- 
fluences. Under temperature, the limits or extremes are to 
be considered as well as the mean, and also the varying ac- 
tion of currents which induce the changes, especially those 
occasional extreme results which are of decennial rather than 
annual occurrence. 

How far geological changes, by subsidence and elevation, 
have varied the distribution of the present races of animals, 
or given limits to zoological regions, is a point yet uninves- 
tigated. The conclusions that have been derived from this 
source are mostly of a hypothetical character, and are to be 
received with distrust without a larger supply of evidence. 
It is easy to meet a difliculty by the supposition of a former 
union by dry land of regions now separate ; but it appears to 
us that better evidence is needed on such a point, than those 
derived from the zoological fact which is to be explained. 

Along the various coasts, prominent capes are in general 
the limits of Zoological Provinces; and this fact is well shewn 
in the chart of ocean temperature. They are, as we have 
explained, the points where the cold or warm currents are 
turned off from a coast, and where, therefore, there is a sud- 
den transition in the temperature. A striking example of 
this has been pointed out on both the eastern coast of North 
America, and western of South America, where several iso- 
crymes meet, forming a kind of nodal point ; — viz., Cape Hat- 
teras, the meeting point of the isocrymes of 63", 56", and 50°, 
and Gape Blanco, the meeting point of 68°, 62°, and (nearly) 
74°. So also the east cape of East Australia, ia the point of 
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meeting of the isocrymea of 74° and 68°. At the south ex- 
tremity of Africa, on the west coast of Asia, there ara ap- 
proximations to the same fact Cape Cod, the south-east 
cape of New England, is a marked point in zoological geo- 
graphy, and the termination of the isocryme of 44° F. ; and 
the North Cape of the La Plata, inside of Maldonado, is 
another. 

We proceed to giye an enumeration of the' several Zoolo- 
gical Provinces, to which we are led by the temperatare re- 
^ODS adopted. It should he again ohserved, that the iso- 
cryme of 68° is the grand boundary of coral reefs, and of the 
larger part of the zoological life connected with them, and 
tiiat the Torrid Zone and Coral-reef Zone of oceanic tempe- 
rature are synonymous terms. 

"We mention also the extent of the Provinces ; and it will 
be found, that although seemingly numerous, few of them are 
under 500 miles in length, while some are full 4000 miles. 

For zoological reasons which are explained in another 
place,* and which may be the subject of another communi- 
cation to this Journal, we adopt for Marine Zoological Geo- 
graphy, three grand divisions of the coasts of the globe. 
1, The American or Occidental, including East and West 
America ; 2. The Africo-European, including the coasts of 
Europe and Western Africa ; and, 3. The Oriental, including 
the coasts of Eastern Alrica, East Indies, Eastern and South- 
ern Asia, and Pacific. Besides these, there are the Arctic 
and AntarcUe Kingdoms, including the coasts of the frigid 
zones, and in some places, as Fuegia, those of the ex- 
treme temperate zone. We add here, only in general terms, 
that there is a remarkable similarity in the genera of East- 
em and Western Amenca, and an identity of some few spe- 
cies ; that the coast of Europe and Eastern Africa widely dif- 
fer in Crustacea from either the American or Oriental ; that 
the species of the Oriental division have a great similarity 
in genera, and that numerous species of Crustacea of East- 
ern Africa are identical with those of the Pacific. We pass 
by, for the present, the detiuls on these points. 

* The author's Report on Crustacea. 
VOL. LVI. NO. CSII. — APKIL 1854. ft 
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AVe also omit the zoological characters of the FroTincee 
here eoumerated. Several of these ProvinceB are identical 
with those proposed by Milne Edwards, Prof, E. Forbes, and 
others ; and, as far as possible, the names heretofore used 
are retained. 

I. OCOmnBTAL KIirODOH. 

A. Wbbtbrh Bkotion. 

1. Torrid or Corai^^f Zone. 
PTOTln«a. Umlti. Imfih ta KUs. 

1. Puiamiui, (torria) I" S. to 17)° "S. . . 1600 

2. HeiicaD, Prorince, (N. tnbtorrid) 17^° N. to Califora. Penln. 600 

3. Qiufoqail „ (S. sabtomd) 1° S. to Cape Blanco, 43° S. 200 

2. North Tenrperau Zatu. 

4. Bonor&D, (wum tempersM) . Penin. Caltforn. to 28)° H. 6S0 
;S. Diego* or Jocobian, (temperate) 28)° N. to 34i° H. . . 450 

6. Californian, (labtemper&te) . 34)° N. to C. Mendocino 480 

7. Oregon, (cold temperate) C. Mendocino to Paget'! 

Sound (!)... 480 

8. Pagettian, (lubfrigid) . . Poget'sSoundto BiS° or66° 1200 

3. SotOh TimperaU Zmt, 
6. OallapBgos, (warm temperate) Gallapagoa. 

10. Peruvian, (temperate) . . C. Blanco to Copiapo, S7)° S. ISOO 

11. Chilian, (anbtemperate) . 27)° B. to 38° S. . . 700 

12. Araucanian, (cold temperate) 38° to 49° or 60° S. . 900 

13. Boath Patagonian, (aubfrigid) 60° S. to Magellan Straita. 

B. Eabtbbn Section. 

1. Torrid Zone. 
1. Cambbean, (torrtd) 

3. Floridan, (S. subtorrid) . Ker West to 87° N. 200 

3. BrazUion, (8. aabtorrid) 16^& to 21° S. . 600 

2. NbrA Tenq>eraM Zone. 

4. CaroUuUn, (wum temperate) 2r N. to Cape Hatteraa 600 

5. Virginian, (cold temperate) . Cape Hatteral to Cape Cod 650 

6. Arcadian, (eobfrigidjt ■ ' Cape Cod to B. Cape of New- 

foundland . . DOO 

3. South Uti^/eratt ZoM. 

7. St Paul,t (warm temperate) . 24° 8. to 30° B. . . 480 

8. Uragualan, (temperate) . 30° B.to N. Capeof La FUta 360 

9. Platenaian, (inbtemperate) . Mouth of La Plata. 

10. North FatagODian, (cold temperate) S. Cape of La Plata to 43° S. SOO 

11. South Patagonion,; (lubfrlKld) 43° S. to HagelUn Straits 700 



* Maj poulblf be onited conveniently to the Sonoran. 

t Changed from Nova-Sootian in the Keport on Crustaeea. 

j The St Paul province may perhaps be united with the Orognaian. 

% The Soath Patagonion la made to Include l>oth the eaetern and western 
tidea of tliis porUon of the Mntinent ; but » division of the two ma; beraaftar 
be ftoond to be reqiured. 
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II. AFmcO-BUROPBAN KINGDOM. 
1. Ilatrid Zone. 

Limila. Length fai lUIn. 



1. Guinean, (torrid) . 


6°N.toB°N. 


12O0 


a. Verieiuum, (N. subtorrid) 








the Cape Verde lelundi 


1000 


3. The Bisfrian, (S. tabtorrid) 


6° H. to 7° or 8° 3., Including 






AMsnaionindStHaleM 


000 


2, Not 


■th TmperaU Zone. 






Hi' S. to 28° or 29* If., in- 






eluding the Canaries 


1000 


6. Meditemmewi, (tomperate) 


29° N. to Cape St Vincent, 

era eoMto, and including 
Madeira and Azores. 






Capo St Vincent to 42* N. 
42' S. to Scotland 


300 




lOOO 




N. Scotland, Shetlandi, For- 





3. Sooth Temperate Zone. 
9. Angolui, (warm temperate) . T S. to 13° S. . 360 

10. Benga«lan, (temperate) . 13° S. to 28° S. . . 900 

11. Capeusian, (luiitomperate) . 28° S. Cape Aggllias ■ 460 

12. Triat«naUn, (cold temperate) Trutan d'Acunha. 

III. OBIEHTAL EINQDOH. 
I. AVBIOAH SbotION, or Eaat Coael of Africa aod Neighbouring Islands. 
1. Ab^uIniaD, (torrid) . . 2ii° S. to 21° or 22° in Bed 
Sea, inclitdinglargerpart 
of Madagascar & MaadB 
nortli . . 3500 

5. Erythrsan, (N. eabtorrid) Northern third of Bed Sea, 

about ... 300 

8. Natalennaii, (S. (ubtorrid) . 26}° S, to 31° S., witli south- 
ern Madagascar and Isle 
of France. 
4. Algoan, (warm temp, and temp.) 31° S. to Cape Lagolhai SCO 

II. Asiatic Sbctiob. 

1. Jbrrid Zbtte. 
1. Indian, (torrid) . . . East India IitandB, N. Au» 

tralia, Boathera Asia, M 

12i° N. on Cochin China. 
a. LiDkinau, (N. nibtorrid) . I2}° N. to 10°N., with IV>r- 

m<Ma, Loochooa, 8.S.B. 

shore of Japan. 

3. EkidiachtiaD, or W. Auatralian, 

(8. subtorrid) . . W.Aiutralia2af8.to26)°S. 300 

2. North Temperate Zone. 

4. Tonqnin, (warm temperate) . 16° N. to £6° S., (Gulf Tonquin). 
fi. ClliuaD, (BObtemperate) . 26° N. into Japan Bea. 

6. Niphonensian, (cold temperate and 

Bubtemperato) . East coaat of NIphon, to 40* N. 

<l2 
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Cout of Jspsn Sea, put of WeBt«m 
and Nordiflrn Niphon, SasbuJian, 
YeK>,&c 
3. SorUh TWpM-ott Zont. 
6. Cygnian, or Swan R., (warm temp.) W. Anatralia, 26^° 9. to SW. Cap«. 
9. Fllndert, (temperate) . Sonthern cout of Aogtralia. 

10. Moreton, (warm temp. andt«mp.) E. Aiutralia, 261° 9. to 31° 8. 

11. Baa, (Bubtemperate) B. Aaatrolla, 31^ or 32° S. to Van Die- 

men 'a Land. 
IS. Taimantan, (cold temperate) . Van DIemen'a Land. 

III. Pacific Sbctiof. 
1. Torrid Zonl. 
1. Fol^meiian, (torrid) . Pacific lalanda of Torrid Eegion. 

5. Hawaiian, (K. aubtorrid) Haw^an range of Islands. 
8. Raratongan, (a aublorrid) ... ... .- .-. ...— 

2. So'aih TanpentU Zonl. 
4. Eermadec, (warm temp, and temp.) Kermadec Iilanda, Ac. 

G. Wangaroan, (aubtemperete) Northern New Zealand. 

6. Chatham, (cold temperate) . Middle H. Z. to 46° S. and Chatham I. 

The Arctic Kinqdoh includes, (1.) The Norwegian, 
north of the Atlantic ; (2.) The Kamtsehatcan, north of the 
Pacific ; (3.) The North Polar. The Antarctic Kingdom 
includes, (1.) The Fuegian, Foe^ and Shetlaads, &c. ; (2.) 
The Aucklandian, Aackland and sonthem extremity of New 
Zealand; (3.) The South Polar. 



On the Temperaturea of Running Streams during periods of 
FroBt. By Richard Adie, Esq., Liverpool. 

The steady frost which prevailed at the close of the last 
and commencemeDt of the present year, offered to me a fa- 
Tourable opportanity of testing the temperatures of several 
Btreams. These I found so exactly regulated to the freezing 
point of water, that I have heen led to reflect on the nature 
of the process which gives this uniformity, and which I now 
propose to endeavour to trace, in order to shew that it fonns 
the basis for the explanation of the phenomenon of ice in the 
beds of rivers, of which those I have recently examined of- 
fered abundant specimens. 

In this Journal, vol. 43, p. 243, I published an account 
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of some gronnd ice examined in a small rivulet 12 miles 
norUi of Liverpool ; at the same time I deacribed the rapid 
formation of numberless small ice pillars I had witnessed 
on the sides 'of the Pentland bills near Edinburgh, after a 
single night's frost, from the water oozing gradually to the 
surface as it descended the hilL Captain Scorseby, in vol. 48, 
p. 1, of this Journal, has given a similar description of ice 
pillars formed under like circumstances. And I find in con- 
Tersing with those resident in btUy districts, that they are 
familiar with them. Around Liverpool, in delfs, I have often 
noted, during periods of frost, large accumulations of ice on 
the wall-sided surfaces of the sandstone which bound these 
delfs ; where the conditions for freezing are not favourable ; 
the walls being vertical and very confined, screen the parts, 
from radiation to the open sky. Yet, in confined situations, 
where tlie water oozes slowly to the surface, masses of tee 
collect which much exceed in thickness that on the adjacent 
ponds open to the sky and winds. While on a recent journey 
among the hills of Westmoreland, Dumfries and Lanark 
shires, I saw masses of ice formed from the water coming 
slowly to the atmosphere, where it spreads over the surface 
of the ice already made in a thin film, so as to be very favom:- 
ably placed .for freezing. This water which oozea to the 
surface on the rocks and hillsides forma a chief source of 
supply of the rivulet, which, in a hilly country every valley 
has ; presently these rivulets are joined together to make a 
river which is hastening to the sea. In such districts, then, 
ihe sources of streams are extremely active in ice-making, 
and the water in its passage downwards has to bathe a large 
superficies of this material, which it must continue to melt 
until the stream la cooled down to a freezing temperature ; 
a process which appears to go on with celerity after frosty 
weather has formed ice on the surface of the quieter parts 
of a running stream. 

During frost, a walk along the bank of a river shews in 
various ways how the current of a stream acts favourably for 
forming ice. The water in rivers is usually then low for 
the wioter season ; the action of the frost checking the sup- 
ply. The stream occupies only a portion of ita bed — ice 
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soon collects at the edges aad on the Borfoce, at places where 
the water rons slowly or is shallow, this ice offers an impedi- 
ment to the carrent, and thus often sends some of the water 
of the stream over the surface of a portion of Uie ice, — a 
poatioD most fikvonrable for its being froeen. In the river 
Eden, near Oarlisle, I saw spedmens of ice of this kind ; 
at one of the arches of the bridge there was a large table 
of submerged snrface-ice snnk one foot below the surface, 
and rent np the centre. In the river Esk, near Mussel- 
burgh, I saw a sheet of sorface'ioe at tiie edge of the 
stream, frozen on the top of the gravel, and covered witli 
water one to two inches deep, in which a nmnber of icj 
spiculie had begun to form ; at some parts these spicnliB 
were so nomerons that the mass lotdced like wet snow. In 
the river Almond, near Edinburj^, there were good spec!' 
mens of the manner in which ice, collecting in one part of a 
river bed, forced the stream to flow in another portion of the 
bed hitherto tmoceapied by the current, which extended the 
surface over which the water was exposed to a frosty atmo- 
sphere, and thus rendered a running current of water a place 
active in ice-making. In point of fact, it is, only on a more 
extended scale, the process I bave already described as seen 
on the Fentland bills, where ice pillars two inches high were 
formed in qaantities during a single night's frost. 

The year 1854 was ushered in by a steady frost. On ttie 
three £rst days of January X examined various rivers. The 
ground at the time was thinly covered with snow, and the 
temperature of the air ranged between 16° and 30° of Fabren- 
heit. Severity was the prevwUng character of the season ; 
on the 2d the ice underneath the ardies of the bridges over 
the Union Oaaal, near Edinbut^h, was strong enough to walk 
over ; on the 3d I crossed the nver Eden on the ice, a little 
below the bridge at Carlisle, and I believe a period of many 
years has elapsed since this river was passable on foot so 
early in the winter. In succession I visited the following 
streams — Portobello rivulet, near where it enters the estuary 
of the Forth — temperature 32° ; ground-ice in every part of 
the stream which favoured its lodgement ; the ice wore a gray 
aspect from particles of sand and earth being lodged in H by 
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the action of the correot ; in the Btream near Liverpool this 
gray colour results after the ice has been for a few days 
under water. 

Joppa rimlet, where it paaeeB nnderoeath the tampike 
road, about a mile beyond Portob«llo, and immediately before 
it enters the estoary of the Forth — temperature 32", The 
road is carried over this stream by a low stene arch, and the 
sitoation is one of the last where ice would be expected to 
be formed by atmoBpheric infloence ; the surface of the 
stream generally was covered with surface-ice ; under the 
arch at tiie edges there were a few crystals, but the breadth 
of the surface of the stream was there clear of ice. In the 
bed, eight to ten inches under water, there was a plentiful 
crop of ice composed of email crystals interlaced with one 
another like snow, and of a pure beautiful hue ; this lodge- 
ment extended over the whole of the bed under the archway 
where the nature of the grouad and rapidity of the current 
favoured the accumulation, and for bo amidl a stream shewed 
aa fine a specimen of ground-ice, and the phenomena attend- 
ing ite formation, as could be desired. That it was brought 
down by tiie current from higher ports of the stream and 
lodged there could not be doubted, and it owed its preserva- 
tion in such a locality to a current of ice-cold water continu- 
ally playing upon it. 

The Esk, at Musselburgh— temperature 32°. This stream 
must quite recently have reached the freezing temperature, 
for ground-ice was sparingly found in its bed, only in places 
where the current was rapid, and many of the plants in the 
bed in favourable enough situations had not yet received any 
ice. The river occupied a portion of its channel ; in some 
localities ice gathering and blocking up a passage between 
two stones had diverted a part of the water into another 
part of the bed. 

The Water of Leith, near a village of the same name, and 
at Saughton Hall, was examined — ^temperature in both in- 
stanoea 33°, with ground-ice under the arches of the bridges 
and other places favourable for ite lodgement, but, like the 
Esk, the crop was not abundant. 

A small rivulet which crosses the road that leads from Cor- 
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storpbine village to the nulway station — temperature 32-2° ; 
As might be anticipated, the two-tentha of a degree was qnit« 
sufficient to prevent any groand-ice ; the centre of the stream 
was free from ice, at the edges there were a few crystals 
mnch the same as I had seen nnder the arch at Joppa ; no 
ice nnder water, otherwise the hed of the stream was most 
favourable for its reception. The temperature of this nvnlet 
formed a contrast, being above 32°; while on the canal in its 
vicinity the ice luder the arches of the bridges was walked 
over. 

The river Almond,nearCramood — temperature 32°, ground- 
ice in plenty ; one mass of it near a goi^e where the water 
passed among some large stones I estimated to contain two 
cubic feet. 

The river Eden, at Carlisle. On 3d January I left the 
dty and crossed the bridge by the Glasgow and Carlisle 
road. On proceeding up the bank a few hundred yards, the 
stream at that part shewed a surface ^e from ice, and from 
ten to twelve feet deep, running with a steady powerful cur- 
rent — temperature 32°. In this part of the river there were 
lodgements of ground-ice by far the most extensive I have 
ever witnessed ; one mass I estimated to contain a oubic yard ; 
on some long slender stems of plants there were accumula- 
tions of spiculee, in form like large turnip bulbs, collected in 
that shape by tbe turning and twisting of the stems in the 
current, colour opalescent, like snow immersed in water. A 
short distance further up the stream there were lai^e quan- 
tities of ice, some of it eight feet below the surface, gathered 
together in a form which resembled a number of rough stone 
blocks resting against one another at an angle of inclination 
of 75°. The heads of the blocks leaning towards the current, 
with the angle which first tnet the stream always acute ; this 
fact appeared to me to illustrate tbe process of the formation 
of these blocks, for it was there that the icy spicnls brought 
down by tbe nver were lodged. The collections of ice in 
the hed of the E)den on 3d January were more interesting 
and beautiful than any I had ever before seen, both for tbe 
quantity of ice and the depth at which it appeared below 
the surface. Like the collections on the stems of the plants, 

r..niP,..i-,:,G00cjlc 



Running Streams during periods of Frost. 229 

it had an opalescent hue, and there were many instances of 
pehbles* imbedded in it, varying in size from a walnut up to 
a stone of three inches diameter. The stream where the 
water ran uncovered by surface-ice contained a continued 
succession of groups of icy spicule floating down, affording 
an unerring indication that the bed of the river contained 
quantities of submerged ice. A field of these spicule had 
collected below Eden bridge, which the severity of the wea- 
ther soon converted into a sheet of solid ice, leaving only the 
spiculee, which had been raised out of the water by others 
underneath them, to attest its formation. 

These details shew that a stream mast soon be cooled 
down to 33° when its water has to bathe masses of ice in its 
downward progress ; also that after it has attained this 
temperature it will lodge any free crystals of ice which may 
be borne along by the current in localities suitable for their 
reception, without reference to the external influence of at- 
mospheric temperature to which that part of the stream may 
be exposed. Hence it is that under the arch of a bridge 
ground-ice is found as abundantly as Id the most open part 
of the river. 

In the Neva, at St Petersburg, I have been told that the 
anchor of a ship when drawn up will sometimes be found 
to have its fluke covered with ice, which it is easy to con- 
ceive may he the case after the long winter of Bussia, when 
a short frost in Cumberland lodged a cahic yard of loose ice 
in the bed of the Eden. 



On tKe Nature and Origin of different kinds of Dry Fogs. 
By M. 0. Maktins. 

Ordinary fogs are composed of aqueous vapour in a 
vesicular state. Their appearance, the effect they have on 
our organs, and, in particular, the indications of hygrometricai 
instruments, and the optical phenomena they present, leave 
no doubt on this subject. 

There are other kinds of foj^ which are quite dry. Th^r 

* Pebblee in radelj shaped ic; barges have been described to me \>y parties 
who IwTe oflen watched tbem as thej floated along on tbs surface of a Btream- 
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analogy to the former is confined to the circnmstance of their 
filling the atmosphere, and diatorbing, like them, tlie trans- 
parency of the air; but aqneoua Tapoar has no part in their 
formation. Althoagh noticed in meteorolo^cal registers, 
and mentioned by toivellera, these fogs have not hitherto 
been the subject of a comparative atady. Accordingly, their 
history is very tittle known ; and it is probable that, ond^* 
the name of dry fogs, meteorological phenomena of very dif- 
ferent natures have been confounded. The object of the 
present notice is to distinguish four very distinct kinds of 
dry fogs, to point out their differential characters, and to call 
the attention of meteorolo^sts to the consideration of them. 

I. Dry fogs produced by the emoke arising from the burn- 
ing of peat. 

These fogs have been observed principally in Holland and 
western Germany. Munck, in the article Dry Fog (TrocJcner 
Nebel), in Gehler'a Dictionary, and Eaemtz, under the title 
Hoekerauch, have given a satisfactory view of the ascer- 
tained facts. Before their time L. L. Fincke had devoted a 
particular vrork to this subject. I shall content myself by 
^ving in this place a summary idea of the appearances of 
this kind of fog and its causes, in order that we may be in 
a condition to distinguish it from the others. 

The dry fog of Oerman meteorologists is not, properly 
speaking, a fog, but a smoke spread over a great extent of 
eonntiy. The report on this subject made at the meeting of 
German naturalists at Berlin, in 1828, by Professor Egen of 
Soest, informs us how tins fog is generated, elevated and 
diffused in the atmosphere. In the countries which form a 
belt about 11 myriametres broad, from Zuyder-Zee to the 
mouth of the Elbe, and over a surface of 430 square myria- 
meters, there are 107 of these, or a fourth part, occupied 
with peat-bogs. The proportion is not in all places the same ; 
in the re^on lying along the banks of the Ems, from Fras- 
sia to East Friesland, they form a third part of the surface 
of the country ; in Eastern Friesland and the Duchy of Olden- 
burg, a fourth part ; in the territory of Br^me and Yerden, 
only a sixth part. These bogs afford no other produce than 
peat, unless they are burned, or dried by means of drains or 
canals, which are very expensive. This last method reqai^- 
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ing considerable capital, the poor iobabitanta of these conn- 
bdes are obliged to prefer the former, which was introduced 
into Germany in the eighteenth centnry. The peat is burnt 
during seven or eight years ; it is then left at rest for a 
period of from twenty to thirty years. Every year therefore 
a quarter of the entire sorface may be burnt. In tiie pre- 
sent state of the population, it is about an eighth part, or 
thirteen square myriameti«8, that is burnt annually. 

In order to sow buckwheat or oats, they turn op the soil 
in autumn that the clods of earth and the vegetables they 
contiun may have time to dry dnring winter ; they are set 
on fire in May, June, or July, according to the state of dry- 
ness of the superficial soil. The burning continues for a 
montli, sometimes for fifteen days only. At certain spots it 
continues throughout the whole summer. The carboniza- 
tion of this peat, which is still humid, be^ns in the morn- 
ing after the disappearance of l^e dew, and continues till 
night. The cultivator takes care that the combustion does 
not proceed too rapidly ; and there arises from it an estremely 
thick smoke which forms clouds, at first insulated, but on 
days when the fires are general, they unite towards the 
middle of the day and form so dense a fog that nothing can 
be distinguished at the distance of thirty metres. This 
smoke rises above the highest mountains of the country — 
that is to say, it exceeds a height of 660 metres. This im- 
mense cloud of 430 square myriametres and 600 metres in 
thickness, is driven by the east and north winds which pre- 
vul at this period, towards the countries situate to the south 
or west, where it darkens the air for whole days before 
becoming dissipated in the atmosphere. Fincke estimates 
the total weight of the carbonaceous particles thus raised 
into the atmosphere in the course of one summer, at 900 
kilogrammes. 

They are not satisfied with setting fire to the peat, but 
likewise bum the turf and noxious plants. This praotice is 
followed in the neighbourhood of Siegen in Prussia, in £ife! 
on the banks of the Rhine, and in England. M. Egen gives 
proofs that the smoke arising from these burnings may ex- 
tend very far. 
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Id couotriea where these agricultural pTocesBes are un- 
known, an atmospheric ori^ is aesigned to the dry fog. In 
order to obtain eridenceof the truth, M. Egea lias connected 
the directions of the wind with the indications of the dry fog 
for the years between 1S21 and 1827, and In reference to the 
following cities: — Anrich, Emden, Grosttnigen, Meppen, 
Lingen, Bentheim, Stadtlohn, Minden, Munster, Salzuffeln, 
Detmold, Blomberg, Arnheim, Hamm, Paderbom, Lippstadt, 
Aix-la-Chapelle, Elberfeld, Coblenoe, Brest, Paris, Straa- 
bonrg, Tesel, Halle, Altona, Bielefield, Cl^ve, Solingen, 
Berlebarg, Osnabmck, Scest, Hildburghauaen, Ootha, 
Carlshafen, Gcettingen, Treves, Brussels, Amsterdam, Essen, 
Cologne, Brunswick, Lunebourg, Reval, and Falmouth. 

From these numerous observations, M. £gen draws the 
following conclusions : — 

1. This dry fog is the smoke arising from the combustion 
of peat. It has a particular smell which is always recog- 
nised when it has once been felt. 

2. Formerly less peat was burnt than at present, and the 
fog was less common. In the middle of the last century only 
two days of dry fog were reckoned on annually at Lingeu- 
Bur-Fms, but now tfaey amount to eighteen. 

3. The more remote we are from the peat district, the 
rarer they become. Thus at Lingen eighteen are observed 
every year; at Stest, six or seven ; a day's journey farther 
away, only four or live. 

4. The intensity of the fog likewise diminishea the fur- 
ther we remove from the peat bogs. In Eastern Friesland, 
it is as opaque as the thickest moist fog ; at Soest, situate 
11 myriametres from the southern border of the peat region, 
we may always distinguish objects at the distance from 60 
to 100 metres. It is seldom that the clouds cannot be seen, 
and the sun does not become invisible until it reaches the 
horizon ; at the distance of 35 myriametres from the 
peat deposits the smoke becomes only a light bluish vapour 
which spreads along the plains and valleys rather than on 
the mountains, because it rests on the ground. 

5. The wind blows almost always from the peat-fields 
to the place where the fog is seen. At Emden, it comes by 
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the east and north-east ; in Westphalia, by the north-west, 
north, or north-east ; at Goettingen, where it has been studied 
by MM. Gauss and Haussmann, by the north and north- 
west ; at Jever, by the south. There are no doubt excep- 
tions ; they are caused by shifting winds, which do not allow 
us to ascertain the original direction of the current which 
brought the smoke. 

6. The most evident proof of the origin of the Land- 
ranch is that, in most cases, we can prove the coincidence of 
great combustions with the appearance of the dry fog. Thus, 
on the 18th and 19th of June 1821, about mid-day, the peat- 
bog was enveloped in a thick cloud of smoke ; about five 
hours after, the countries between the North Sea and Siegen, 
and between Cleves and Minden, were likewise covered with 
smoke. On the 22d May 1822, in the morning, the peat 
was concealed by the smoke ; about six o'clock, all the 
country between the North Sea and Cohlentz, and between 
Amheim and Minden, was occupied by it. This is a surface 
of 1036 square myriametres. In reference to that day M. 
Egen received notice from forty-two localities comprised in 
that space. 

The same observer has further satisfied hunself by hygro- 
metrical experiments, in which he made use of Daniell's 
hygrometer, tliat the humidity of the air was not greater 
during tbe di-y fog than on the days which preceded and 
followed its appearance. August at Berlin, and Kaemtz at 
Halle, made the same experiments and obtained the same 
results on the dry fog of 1834. 

These facts appear to us sufficient to establish the origin 
of certain dry fogs. One point alone remains to be deter- 
mined, namely, whether this smoke can be trfuisported to 
great distances without being dissipated, and give rise to 
the appearance of the dry fogs which have been noticed 
pi-indpally in Holland, Western Germany, and the north of 
France. Many authors have decided this point in the 
affirmative. Fincke has traced it for the space of 22 myria- 
metres without its intensity being diminished. The greater 
part of German meteorologists, such as Egen and Eaemtz, 
believe that the smoke arising from the combustioD of peat 
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in Westphalia ma; obsoore the atmosphere at ^e, Paris, 
Brest in the aonth, and Copenhagen in the nortii. Yet, not- 
withstanding the extent, thickness, and density which must 
be conceded to these clonds of smoke, we cannot admit that 
the; could cover a portion of Europe like certain general dry 
fogs, such as those of 1764 and 1783, whose history has been 
preserved to us by writers of the last century. These fogs 
form a second class which I shall endeavour to characterize. 

II- Cfeneral dry fogs produced hy volcanic eruptions. 
Trochner Nebel (Germ.) ; Dry Fog (Bag.) ; Sonnenrauch, 
Eastoer. 

To ^ve an idea of this kind of fog, I think I cannot do 
better than describe the most celebrated of all, that of 1783. 
This task is the more easy, since the favour meteorology then 
enjoyed has raised a crowd of observes who have transmitted 
the most valuable documents respecting this cuiioos phe- 
Domenon in the Ephemeridea de la Soci&t^ Meteorologigue dt 
Mariheim. 

I shall first trace the progress of this fog, that is to Baj, 
determine the period of its appearance and disappearance at 
the places where it has been observed ; I shall then treat of 
its nature, and the phenomena which accompanied it. 

Dry fog of 1783. — Speaking in a general way, this fog 
extended from Norway to Syria, that is to say, over a space 
of 26 degrees of latitude ; and &om England to Altai, that is, 
over 120 degrees of longitude. It was observed, more or less, 
during the whole period of time between the 24th May, the 
day of its first appearance at Copenhagen, and the 8th 
October, when Lamanon saw it for the last time in the val- 
ley of Servieres in Danphiny. 

Heigjf,t of it. — ^When on Mount Ventonx, 1910 metres 
above the sea, Lamanon still saw much of it above him. He 
satisfied himself, by going from the sea-shore to the highest 
mountains, that the lowest part was thickest and dryesi 
Among the French Alps, the shepherds assured him that it 
covered the highest peaks, which implied a tbickness of 4000 
metres. At Geneva, Senebier ascertained that it exceeded 
the height of the great Saldve, which is 1484 metres above 
the sea. De Saassnre Imnself observed this fog at the hos- 
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pice of GrimBel (1880 metres above the sea), on the 10th> 
lltb, and 12th July. It was little observable on the two 
last days, but, according to the account of the people at the 
hospice, it was as dense in the end of June on the Giimsel 
as in the plain. 

At Karbonne, on the contrary, it never rose, according to 
Harcorelle, above 780 metres ; at a greater elevation the 
sky remaiued always clear. From Neufcbatel the peaks of 
the Alps wore seen above the fog. But Saussure, who was 
in the neighbourhood of Bolle on the 3d July, could not dis- 
tinguish, between 6ve o'clock in the morning and noon, the 
peaks of the Jura, about three leagues distant. At Padua, 
and even at Home, the fog appeared suspended in the air and 
not to touch the horizon. 

From what has been said it may he concluded that the fog 
was variable in thickness ; it was so even according to the 
hour of the day, for Lamanon being, on the 21st of June, on 
the top of Ventouz before the rising of the sun, remarked 
that the fog ascended as that luminary rose above the hori- . 
son. 

Physical properttea of this Fog — Its appearance-— 
"With the ezceptiou of Maret of Dijon, all observers were 
struck with the extraordinary appearance of this fog. "It 
was," says Senebier, " a hluiah vapour, sometimes reddish, 
never gray like ordinary fogs ; it coloured objects blue. 
During the days on which it was dense, houses and trees 
disappeared at the distance of a third of a league." Toaldo 
at Fadua, Marcorelle at Narbonne, Cotte at Laon, Fraeus at 
Sagan, Father Onuphre on St Oothard, and Saussure on the 
Grimael, compare it to a smoke, and even a dust totally 
different from ordinary fogs. These testimonies are cor- 
roborated by the examination of the other properties of this 
vapour. 

Its hygrometrical state. — The very title of this memoir 
imposes upon me the obligation of shevring that the fog of 
1783 was completely dry, and had no effect on bygrometrical 
instruments, nor on hygrometrical bodies. In order to prove 
this, I have only to refer to the statements of the natural 
philosophers who observed it> At Oeneva, Senebier found 
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that it did not act on the hygrometer as a hamid Fog. Van 
Swiaden is not less explicit. At Franecker, in Holland, the 
lur was in no degree moist, and the hygrometers indicated 
the maximum of dryness on the 23d June, a day on which the 
fog was very dense. During the whole of this month the 
weather was very dry. 

At Manheim, obaervers satisfied themselves that this fog 
was not moist but dry, judging by the hygrometer, the 
evaporation of fluids, the drying of moistened bodies, such 
as hay and tlie dust of roads, and its continuance during rain. 
At Padua, Toaldo finds it completely different from ordinary 
fog, and notifies that the hygrometers indicated dry. At 
Salon, in Provence, Lamanon observed that salts did not 
deliquesce, and it did not cause Uie hygrometer to ascend. 
In 1783, the salt pits of Ey^res crystallized fifteen days 
sooner than usual. 

At Nai-honne, however, after having been dry, this fog be- 
came hamid, owing to vrinds from the east, which prevailed 
on the 26th, 27th, and 28th of June. " At Laon," says Cotte, 
" it began on the 18th June ; it was very low and as thick 
as in December, accompanied by a very cold south wind. On 
the Idth there was a considerable storm ; the fog appeared 
afterwards to increase, and continued to be cold while the 
south wind blew, that is, to the 24th. During this time, the 
fog was very humid, as my hygrometers indicated to me. 
On the 24th the wind changed to north, the air became warm, 
and the fog altered its character ; it became dry, and might 
be compared to a smoke rather than a fog. The heat and 
dryness always increased, north and north-east winds con- 
tinuing to prevail. 

A single observer, Maret, affirms that at Dijon this fog 
appeared to him in every respect like ordinary fogs. He 
perceived, however, that vegetables were dried during the 
day. 

This evidence does not appear to me to invalidate that of 
all the others, particularly when such observers as Van 
Swinden, Toaldo, Senebier, and Lamanon, ascertained the 
dryness of the fog experimentally. 

Density of the fog in 1783. — At Copenhagen, the sun was 
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clearly visible as long as it had not risen from 20 to 30 de- 
grees above the horizon. At LaoQ, during the day, the light 
of the Bun was of a pale orange colour ; at its setting, it 
appeared of a fiery red. The moon presented the same 
appearance. Snch is the statement of Cotte. 

Smell of the dry fog of 1783. — The action of this fog on 
some of our organs was very different from what is observed 
in aqueous fogs. At Franecker, in Holland, Van Swindeu 
felt a BulphurouB odour which excited cough and penetrated 
into the closest places ; it waa particularly eensible on the 
24th June. At Groeningen not only a sulphurous smell but 
even a sulphurous taste was perceptible. Marcorelle found 
it to possess the sharp and stimulating odour of smoke. At 
Salon it weakened the eyes ; individuals whose chests were 
delicate experienced disagreeable sensations. Cotte and 
Toaldo mention nothing of this sort ; but the former, on the 
testimony of others, relates that in Provence and elsewhere 
it had a sulphurous, fetid odour, which tickled the eyes. 
However this may be, the peculiarity in question was not 
observed in all places. Senebier, Maret, and Cotte state 
that the fog was without smell, and a great number of ob- 
servers make no mention of its action on the organs of sight, 
taste, or smell. 

Meteorological plienomena accompanying the dry fog of 
1783. — What has been said will, I think, be sufficient to 
shew that the fog of 1783 was altogether of a special nature, 
and in no respect formed by aqueous vapour. This opinion 
will be confirmed by the study of the concomitant phenomena. 
Its appearance did not take place in analogous circum- 
stances, but in very varied states of the atmosphere. At 
Copenhagen it appeared suddenly after a series of clear and 
warm days ; south-east-south and south-south-west winds 
succeeded each otlier in the atmosphere. At Franecker in 
Holland, Sagan in Silesia, and Peissenberg in Bavaria, the 
south-westwindprevailedwhenitwasobserved for thefirst time. 
At Manheim the winds were variable before it first appeared. 
On the same day it blew successively from west-south-west, 
south-west, and north-west. At Bochelle the south-west pre- 
.vailedfor two days when it appeared, and the same day the 
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wind shifted in the evening to west-north-west. At St 
6tothard tbe west-Dorth-west wind blew from the evening 
before the fog arrived. 

At Dijon the south-west . had continued for three days, 
and tamed to the south at the moment of its first appearance. 
On its second appearance, 22d June, the wind was from weat- 
north-west, north-west, or north. At Laon the fog arrived 
accompanied by a very cold wind from the south. At Padua 
it was preceded by numerous storms ; on the 17th the wind 
blew from the north ; on the 18th from the west-north-west 
m the morning, south-west at mid-day, and Bouth-east in the 
evening. At Narbonne the weather was calm and the heat 
great for two days. At Eome it likewise came with a south- 
west wind. 

We thus perceive that the fog appeared neither with the 
same wind, nor in the same meteorolo^cal circamstancea ; 
in general, however, it appears lo have been brought by a 
south-west wind. When it had once overspread a country, 
nothing could make it disappear, neither wind, nun, nor 
storm. The following are some examples of this. At Man- 
heim there were 23 days of rain, and twelve storms during its 
continuance. On three days it thundered, while the fog was of 
extreme density; on the 27th June its density was sach that 
one conld not see a quarter of a league, and yet there was so 
severe a storm, that the thunder broke iu thirteen localities 
in the neighbourhood. At Geneva, Senebier- made the same 
observations ; neither rain nor wind had the power of dissi- 
pating it. On the 12th July, among others, there was a 
frightful thunder-storm which struck eight houses in the 
town. At Fadua fourteen storms of lightning occurred 
during the continuance of the fog. A tempest came on in 
the morning of the 26th, accompanied with claps of thunder 
which were heard from one sea to the other, and struck five 
or six houses in the town of Vicence alone : the fog was not 
dispersed. At Narbonne, the north wind blowing violently, 
it almost wholly disappeared from the 4th to the 6th of July ; 
bnt on the return of calm weather, it again enveloped, not as 
formerly the whole celestial hemisphere, but a zone comprised 
between and 20 degrees above the horizon. To the testi- 

Cooi^lc 
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mooy of Hemmer, Senebier, Toaldo, and Marcorelle, I may 
add that of Van Swiaden, who was astonished to see it con- 
tinue in spite of rains, winds, and storms. 

Origin of the dry fog of 1783. — Every meteorologist who 
has taken the trouble to read the preceding details, will be 
persuaded, like myself, that the fog of 1783 was not composed 
of aqneoas vapour. The hygrometric&l experiments of Se- 
nebier.Van Swindon, and Lamanon, — ^its continuance for two 
months of the summer, in all kinds ofweatfaer, and daring all 
kinds of winds, — sufficiently prove this. 

This fog was smoke — Toaldo, Marcorelle, Cotte, and De 
SausBure are all agreed on this point ; the latter supports hia 
opinion by that of the Bernese mountaineers who, he says, 
are so well experienced in fogs. 

Its ori^n appears to us to be that already assigned to it 
by some observers of the period, namely, tlie earthquakes 
and volcanic eruptions which in the same year shook loeland 
and Calabria. We know as a fact that in these eruptions 
the volcanoes threw up into the air masses of ashes, which 
formed true clouds, which the winds earned to a distance. 
In the neighbourhood of the volcano, the light of the sun 
was completely obscured by them, as in the eruption of Ye- 
savios, in the year 70, when, according to Pliny the younger, 
the obscurity was like that of a shut-up apartment. On the 
22d and 23d October 1822, lanterns were used in the vill^es 
near Vesuvius. M. de Humboldt, who bears testimony to 
these facts, compares them to what so often takes place at 
Quito during the eruptions of Pichincha. During the erup- 
tion of Catopaxi, 4Ui April 1768, the shower of ashes at 
Hambato and Tacunga was such that the inhabitants like- 
wise went about in open day with lanterns. These pheno-- 
mena were also observed at great distances ft^m the 
ignivomous crater. During the eruption, in the month of 
December 1760, the smoke of Vesuvius, carried by the wind, 
darkened the sun for an entire day at Cnccaro and Cilento, 
tovrns in the principality of Salerno, situate 92 kilometres 
irom the mountain. On the following day the grass was 
covered with ashes. 

r2 
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Ashes are conveyed by the winds to considerable distances. 
After the violent dettmations, like the discharge of artillery, 
which alarmed the infai^itanta of Barbadoes on the 30th 
April 1812, there was seen the following day, 1st May, 
above the horizon of the sea, a black clood which already 
covered the rest of tlie sky, and which soon after spread it- 
■fllf in file part where the light of the twilight began to appear. 
The darkness then became bo great that in rooms it was 
impossible to discern the place of the windows, and in the 
open air many could not discern either the trees or outlines 
of the neighbouring houses, nor even white haadkercfaiefH 
placed five inches from the eyes. This phenomenon was 
cansed by the fall of a great quantity of volcanic dast arising 
from the eruption of a volcano in the island of St Vincent 
This new kind of rain, and the darkness resulting irom it, 
did not terminate till between twelve and one o'clock. The 
island of St Vincent is 170 kilometres west irom Barbadoes. 
During the eruption of Hecla, in 1766, the clouds of smoke 
produced such a darkness, that at Glaumba, 50 le^^es dis- 
tant, people conld not walk but by groping their way. In 
1794 the whole of Calabria was enveloped in thick clonds 
vomited from Etna. 

If examples are desired of transportation to greatdiatances, 
the following may be given as proofs. Procopius assures us 
that in 472, the ashes of Vesuvius were carried as far as 
Constantinople, that is 250 le^i;nes. In tlie formidable 
eruption of Tomboro, a volcano in the island of Sumbava, 
which took place in 1815, the ashes extended to Java, Ma- 
cassar, and Batavia ; they even reached Bencoolen, and Suma- 
tra, which is as remote from the point of departure as Etna 
is distant from Hamburg, namely, 16 degrees of latitude, W 
more than 1500 kilometres. 

If we compare these results, arising from an insulated 
eruption, with those which must be produced by multiplied 
and continnouB eruptions at the two extremities of Ennipe, 
in Calabria on the one hand, and in Iceland on the other, we 
will not hesitate to ascribe to them, along with Toaldo and 
Van Swinden, the origin of the dry fog of 1783. 
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la Calabria and Sicily, aays Toaldo, the earthquakes be- 
gan in February and continued till the end of March. The 
outline surface of Calabria was completely changed ; upwards 
of a hundred mountains were torn up, turned over, and trans- 
ported ; an equal number of deep pits were opened and re- 
mained unfilled. Fifty lakes were produced by the stoppage 
of rivers, and the number of Tictims to this calamity ex- 
ceeded a hundred thousand men. 

In Iceland the same disasters happened. Before the 
flame broke out, the atmosphere of the island was so filled 
with smoke, vapour, and duat, that the ground appeared red. 
Near the mountains it was night at mid-day. The earth- 
quakes and eruptions began on the lat June 1783. The 
smoke and vapours issuing from the earth formed three 
columns visible for 55 kilometres. On the 8th June the dark- 
ness was complete. On the 11th the river Skapta disappeared, 
dried up in twenty-four hours. Its source was in the moun- 
tain called Klofajoknll ; previously it was lost in a gulf 
named Skaptargliufur, and ran in a canal eight kilometres 
in length by. sixty metres in depth, between very high rocks. 
This caual was filled by a stream of lava, which by degrees 
overran the banks and covered all the country, except the 
high mountains. Its breadth, from the centre, was twelve 
kilometres towards the east, and much greater towards the 
west. Arrested by mountains on the south, it ended by «nr- 
monatingthis obstacle, and spread itself over the plain. This 
sea of fire boiled in a fearful manner, carrying everything 
along with it In the plain its depth was still Irom thirty 
to forty metres. Throughout the whole track of the incan- 
descent lava the herbage was burned, the rifers dried up, 
villages destroyed, men and animals suffocated. After these 
details we may form some idea of the torrents 6f smoke which 
most have risen into the air, along with the vapours and 
gases escaping irom the bowels of the earth. 

At the beginning of October the gromid of Iceland was 
still agitated ; fiames and smoke issued from the ground in 
the centre of the island. At length, in November, these ter- 
rible phenomena ceased, but a volcanic islaud which had been 
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thrown np aizteen miles from tlie coast of Iceland, still 
emitted flames in February 1784. 

K we compare these facts with the dates of the appearance 
of the dry fog, we will observe a very remarkable agreement. 
The first appearance was at Copenhagen, on the 24th May, 
precisely at the time when the ground of Iceland began to 
emit BmokC) gasea, and Tapours, phenomena which were pre- 
corsora of the eruptions and earthquakes about to succeed. 
It was likewise at Oopenhagen tliat the fog continued longest. 
From Copenhagen it extended to France, Giemiany, and 
Italy, where it was remarked almost everywhere from the 
l€th to 18th June. At the end of the monUi it was observed 
in the south, in Portugal and Syria ; in the east, at Moscow 
and Buda in Hungary. This general progress from nortli 
to south, and from east to west, leads us to seek for the 
origin of this fog in the nortli-west of Europe, precisely 
where we find Iceland, the permanent theatre, thronghoat 
the whole summer of 17S3, of a true burning of the earth, 
as it was called by cotemporary authors. 

The dry fog, or rather smoke, which covered Europe dur- 
ing the summer of 1783, was therefore owing to volcanic 
eruptions and combustions which took place in Iceland, and 
perhaps to the earthquakes which laid waste Calabria. The 
rarity of the phenomenon is explained by the rare occur- 
rence of eruptions so continuous and important as tiiose 
which ravaged these two countries. For sixty-seven years 
meteorologists have not observed a fog so general and per- 
manent in Europe, and for the same period no eruptions have 
happened comparable to those of 1783. But this example ■ 
proves to asthat dry fogs, of a local cbaracter, observed at 
great distances horn any active volcano, may be connected 
with eruptions, and the combustion of the vegetables which 
cover the soil enveloped in burning lava. In this point of 
view, the fogs formed by the ashes and smoke of volcanoes 
enter into the category of those which are owing to the com- 
bustion of peat-grounds in Westphalia. Both originate in 
extensive conflagrations ; both are produced, not by water, 
but by fire ; and both are completely different from tlie fogs 
formed by aqueous vapour. 
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III. Dryfogt at the horizon, ofunknovm origin. 

Horizon enfum^ Fam^e d'horizon ; Hdle of the Swiaa ; 
Haherauch of the Germans ; Callina of the Spanish. 

The dry fogo of which we have hitherto spoken are owing, 
the one to the combustion of peat, the other to Tolcanic enip- 
tionB ; it is different with the smoke of the horizon. Scarcely 
noticed by meteorologists, it has not hitherto been the subject 
of proper examination. The notes found here and there are 
insufficient to furnish a complete description, much less to 
establish any theory. In endeavouring to trace the princi- 
pal appearances of this phenomenon, I shall not attempt to 
disguise either the difficulties or imperfections of this part 
of my undertaking. If I draw the attention of observers to 
it my object will be gained. 

The borizoo-smoke appears to be more common and more 
intense in the south than in the north of Europe, in warm 
regions than in cold ones. Thus, in Spain, according to 
Willkomm.it continues during the months of June, July, and 
August, when the weather is fine. M. de Humboldt speaks 
of it as a habitual appearance at Acapulco, on the western 
side of Mexico, but not at Cumana, where this vapour, how- 
ever, interfered with his astronomical observations from the 
10th October to 3d J^ovember. In the north it is not seen 
often ; we have not observed it in Lapland. In Switzerland 
it appears more common, and strikes the attention of every 
one, because it conceals the view of the chain of the Alps 
daring the fine weather which attends the north and north- 
east winds. In every instance it appears in connection with 
a clear sky, and, in general, north winds. 

Its appearance is that of a gray or reddish smoke sur- 
rounding the horizon, and rising at the maximum to 20 or 25 
degrees above it. Commonly its thickness is only from 6 
to 10 degrees. The upper edge is not distinctly defined on 
the sky ; the latter has not the deep azure colour observed 
before rain, and is of a bluish white. The air is not per- 
fectly transparent, objects are indistinct and do not appear 
near the spectator as in days when the air is saturated with 
moisture. Travellers who then ascend mountains, induced 
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b; the long track of fine weather, often ezperieace a dis- 
appointment which tlie; would have avoided if they had 
chosen a fine day preceded or followed by days of rain. 
When the Bun penetrates into this smoke, he assumes a red- 
dish tint, bis splendour is much weakened, and the disk 
appears surrounded with concentric circles having a vibra- 
tory motion. 

Hygrometrical instruments remain unaltered on the 
appearance of this fog ; or, to speak more correctly, they 
move to the point of dryness, as experiments by myself and 
others prove. 

M. Willkomin is the only observer who reached this fog 
and penetrated into it ; but he represents it as a vapour re- 
sembling a mirage, which continually flees before the travel- 
ler. Thus, when he arrived at the villages or mountains, 
the view of which was concealed by the horizon-smoke, even 
when he was in the midst of it, he was unconscious of its 
presence. Nothing informed him that he was surrounded 
with an air which, seen at a distance, appeared as opaque as 
a thick smoke could have done. 

"With circumstances so extraordinary before us, we do not 
hazard any hypothesis ; and confine ourselves to making a 
new appeal to the zeal of meteorologists, astronomers, and 
travellers. 

Tfie Callina or horizon-smoke in Spain." 

The fog to which Spaniards give the name of Callma has 
no connection with those which we name dry fogs (Land- 
rauch). The latter are caused by the combustion of peat in 
the north ; at least tliat has been demonstrated in the most 
evident manner in regard to many of them. I shall not 
enter on the question whether the dry fogs of Germany are 
smoke arising from the combustion of heath or peat in East- 
em Friesland, the Duchy of Oldenburg, the provinces near 
the Baltic, Russia, Scandinavia, or Iceland. The callina of 
the south of Spain has not the same origin ; in fact the dry 
fog of Germany is a local phenomenon, appearing suddenly, 
continuing a few days and then disappearing. It has the 
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.Eunell of biirniDg, or at least a peculiar Binell, and envelopes 
,tbe objects near it in a bluish vapour. The callLna is com- 
pletolj different; it is a permanent fog which every yeaf, 
during the whole summer, covers the horizon and impairs 
the transparency of the sky. I have observed it for two 
years, always in the same circumstances. 

The callina appears in the middle or at the end of June. 
It forms around the horizon a band of fog of a bluish-gray 
colour, which increases with the temperature. In the 
middle of August, when the temperature reaches its maxi- 
mum, it covers about a quarter of the celestial vanlt. At 
tills time the colour of the fog at the horizon is of a reddish 
brown. Higher up it passes into yellow, and from its edges 
rises a transparent vapour like a light gauze, which covers 
the whole sky and imparts to it a leaden hue. When the 
catlina reaches this degree of intensity, it embraces the 
whale horizon, and disturbs the view of objects to a distance 
of three or four leagues. All those objects which are nearer 
are, on the contrary, perfectly distinct. I have never felt 
the least odour, and we do not observe when we enter into 
the fog. The nearer we approach to an object veiled by the 
callina, the more distinct its outlines become, and at the dis- 
tance of some leagues it is perfectly distinct and in fall 
light ; no trace of the fog is seen around one. 

From the end of August the callina diminishes with the 
heat, and disappears in the end of September or in the be- 
^nning of October, at the time when the equinoctial gales 
prevail. Sometimes it diminishes when the approach of a 
storm refresheB the atmosphere, which is in general very 
rare in summer. But on the following day after the storm, 
the thickness of the callina is much less, the sky purer and 
of a deeper blue. At the end of a few days it recovers its 
former dimensions. I have observed the callina in the wai-m 
plains of the Onadalquiver, of La Mancha, in the Asturias, and 
the province of Alroeria, more rarely among the mountaJns. 
Its increase and diminution with the temperature seems to 
indicate a connection with it. This is likewise the opinion of 
the people of Spain. 
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Dry fogs properly bo called. — It now remainB fatTMto men- 
tion certain fogs which are neither funokes prodnced by com- 
bastioiiB, nor callina, bat vapoure, among which the observer 
finds himself, without esperiencing the slightest Beneation of 
hamidity, and hygi>ometrical instruments not indicating ths 
slightest trace of it. On this subject documents are still 
rarer and more imperfect than in regard to the other three 
species of fogs. Having never observed fogs of this nature, 
which have been described by two great meteorologists, De 
SansBure and Humboldt, I think I cannot do better than al- 
low them to speak for themselves. 

" After many daya of decidedly fine weather," says De 
SauBsure, " when the air is not perfectly transparent, we 
perceive a bluish vapour floating in it which is not of an 
aqueous nature, since it does not affect the hygrometer ; but 
its nature is not yet known to ns," 

It may be asked, in the first place, if this bluish vapour is 
not the halo which accompanies the callina i Sat how are 
we to suppose that such an observer as SauBSure should have 
remarked the halo, and not attended to the horizon-smoke 
which accompanied it 1 It must be rare in Switzerland, for it 
is never referred to in hia Voyages dans lee Alpee; and in 
our ascents and prolonged stations among the mount^s we 
never saw it but once. 

The following notice from M. do Humboldt is a much bet- 
ter characterized example of a true dry fog. On the sum- 
mit of Silla, a mountain which rises near the town of Oarac- 
cas, to a height of 2630 metres above the sea, MM. de 
Humboldt and Bonpland were much struck with the appa- 
rent dryness of the air, which seemed to increase as tiie fog 
formed. " When I took the hygrometer fi?om its case," says 
the illustrious traveller, "to subject it to experiment, it 
marked 52 degrees (87 deg. Sauss.) The sky was clear, 
yet tracks of vapour with distinct contours passed from time 
to time amongst us, grazing the earth. Iteluc^s hygrometer 
went back to 49 degrees (85 deg; Sauss.). Half an hour later, 
a hu^ cloud enveloped us ; we could no longer distinguish 
the objects nearest us, and we saw with sui^rise that the 
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infrtmimeiit contioaed to advance to dry, that is to 47°-7 (84 
deg. Saass.). The temperature of the air was, during the time, 
irom 12 to 13 degrees. Although in ttie whalebone hygro- 
meterthe point of saturation in the air is not at 100 degrees, 
but at 84"-5 (99 deg. Sauss.), thia effect of a cloud on the 
movement of the inatrument appeared to me most extraordi- 
nary. The fog contioned stdficiently long to admit of the 
fillet of whalebone, by its attraction for the molecules of 
water, to elongate itself. Our clothes were not dampened. 
A traveller, experienced in observations of this kind, recently 
assured me that he saw on the naked mountain of Mar- 
tinique, a similar effect of clouds on the hair hygrometer. It 
is the duty of a natural philosopher to relate the phenomena 
which nature presents, especially when he has neglected 
nothing to avoid errors of observation." 

M. Kozet, an officer of the 6tat-major, has often observed, 
during bis investigations amoug the Pyrenees, a bed of hori- 
zontal vapour at a height varying from 230 to 1150 metres 
al>ove the sea. But in order to determine whether these 
vapours belong to the class of dry or humid fogs, it is necea- 
sary that the observer should have been accustomed to hy- 
grometrical experiments. 

In conclnsion, it appeara to me that the existence of true 
dry fogs, as dense as ordinary humid fogs, has not been per- 
fectly demonstrated. Sausaure's bluish vapour is nc4hing 
more than a disturbance of the transparency of the air, and 
not a true fog. The insulated observation of M. de Hum- 
boldt has been made with a defective instrument, and very 
slow in ita indications, — the whalebone hygrometer of Deluc. 
On thia subject, therefore, meteorology requires new re- 
searches, undertaken with the new means of investigation for 
which she is indebted to the progress of experimental physics. 
It is unquestionable that the degree of humidity in fogs is 
variable ; but it is not yet demonstrated that fogs exist ao 
dense as to veil objects at the distance of a kilometre, for 
example, and so dry as in n6 degree to affect delicate psy- 
chrometrical instrumentB ; at all events, that these fogs are 
not the smoke arising from great combustions. This is a 
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subject of study as new as it ie intereBting. But to enter 
upon it with the well-founded hope of resolving the qaestioD, 
we beg of observers to employ M. Begnanlt's aspirator 
along with hygrometrical instmrneutB. This instrument 
enables ug to weigh the quantity of aqueous Tapour contained 
in a fpren volume of air, and it thence follows that the re- 
sults are free from all the causes of error which may attach 
to SaoBBure's hygrometer, August's psychrometer, that of 
Daniell, and even M. Begnault's condenser. In a t^ick fog 
the eye can scarcely notice the exact moment when the vapour 
is deposited in small drops on the silver capsule of the con- 
denser, or of Daniell's hygrometer, and consequently there 
is always uncertainty as to the degree of the thermometer at 
which the dew is deposited. Travelling meteorologists will 
be much to blame if they neglect the hygrometrical study of 
fogs, carried on by means of these portable instruments. An 
approximating result is always preferable to absolute igno- 
rance. Our numerical data and physical experiments are 
exact, compared with those of our predecessors. But our 
successors, provided with more delicate apparatus, and more 
extensive knowledge, will find precisely the same faults with 
us that we sometimes allege against those who have gone 
before us ia the same path. Absolute truth is a phantom 
which man continually approaches, with t^e certainty of 
never reaching it 
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Table IV. — SecOhwaxte. 


Wet Days. 






Month. 


1845. 
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190 


192 


Qreen- 


187 


161 


176 


206 


103 


141 


146 


152 


184 
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Table III. — Monthlt/ Fall of Bain at Seathwaile, Borrowdale, 
Curaberlatid, in the Years 1816—1863 incluttve. 



Month. 


1845. 


1846. 


1847. 


1848. 


1849. 


1850. 


1851. 


1852. 


1853. 




iMiei. 


InshM 


InoliH 


laehu 


"inohM 


InehM 


IneiM 


iDolw 


Inchei 




16-81 


17-07 


6-29 


9-67 


24-96 


7-34 


28-63 


27-65 


23-12 


February, . 


3-48 


11-81 


8-27 


30-66 


7-55 


23-58 


15-33 


20-06 


3-84 


March/. . 


13-21 


17-85 


S-53 


11-36 


5-51 


4-13 


9-36 


■98 


4-59 


April, . . 


lOfiT 


7-70 


6-81 


419 


3-88 


15-62 


6-08 


■74 


12-67 


M.T, . . - 


i-67 


4-40 


8-08 


3-05 


6-52 


7-14 


4-53 


11-59 


■89 


jJe. . . . 


8-35 


6-41 


7-27 


11-30 


3-97 


6-83 


11S3 


12-33 


4-07 


July, . . . 


8-60 


20-80 


3-32 


17-76 


16-64 


11-20 


14-47 


7-65 


19-67 


A^ost, . . 


1661 


lO'tS 


10-48 


13-91 




16-22 


1316 


12-37 


10-47 




9-77 


4-60 




70O 






4-30 


4-64 


10-42 


October, . . 


15-17 


26-43 


20-53 


17-32 


16-14 


12-94 


20-38 


8-44 


13-25 




20-84 


10-46 


21-86 


14-07 


18-75 


22-60 


3-74 


17-47 


9-47 


December, . 


24-94 


6-70 


20-54 


30-71 


7-56 


11-51 


7-99 


3283 


1-23 


At 10 inches 1 
iboTO gronnd, | 
At 22 inches. 


151-87 


143-51 


129-24 


I60-89 


125-47 


143-96 


139-60 


156-74 


113-69 






126-80 


157-22 


121-67 




135-86 


160-88 


111-61 


Whitehaven, 


49-20 


4913 


42-92 


47-34 


39-00 


40-47 


43-12 


60-03 


37-40 


areenwich, . 


22-30 


25-30 


17-80 


30-20 


3390 


19-70 


21-fiO 


34 40 


29-00 



Tbere Ar« Coar ralD -gBugei atatJoned at and in the nei^hbouThood of Seathwmitfl, — one 
It 10 inches, and the other at 33 inchei, aboro the lurtace ; the former Is planted in a 

faoge li filed on the " Stje ■" or Bhonlder of " SprinkUng Fell," about a sille and a half 



fiTO reet aboTe the hamlat, and abont the buih diatancs fhiin It as the S^, bearing 
DHrlfdna nDRh. Depth of rain on Seatollar Common In ISGO, 118-84 Inches ; in ISSI. 
141-11 incbai; in ISSl, 1E«-SB inches) and hi 18G3, llWt Inches. 
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Tablb V. — Meuimam Fall of Rain in 24 lumrg at Seathwaite, 
in each Month ofth« Feart 184&-18&3 inclusive. 



Month. 


:e«. 


1846. 


1847. 


1848. 


1849. 


1850. 


1861. 


18B2. 


18B3. 




Inehe. 


Ineh«i 


Inebot 


Inehea 


Inehei 


Inchei 


InebOi 


luefae* 






3'OS 


S60 


1-44 


1-88 


t3-32 


2-60 


4-24 


4-40 


3-84 


Febro»ry, 


1-21 


2-18 


2-42 


3-67 


1-92 


321 


2-84 


3-30 


112 


M.rch. . 


2-83 


3-80 


■41 


27(1 


1-60 


1-46 


1-SO 


■28 


1-04 


April,. . 


3' 10 


1-60 


IM 


■7fl 


■70 


2^00 


1-35 


■61 


3-76 


mSj. . . 




110 


1-37 


■80 


■90 


2-80 


■80 


8^67 


-22 


Jaa^ . . 


1-83 


1-84 


2-20 


2-36 


1-3S 


2-20 


2-41 


192 


■74 


July, . . 


2-21 


4-01 


■58 


306 


2 63 


3-24 


3-98 


108 


4-28 


Aogmt, . 


3-20 


2-S4 


3-32 


300 


1-63 


3-21 


1-63 


2-00 


2-Bg 


Sept«»lNr, 


195 


1-44 


274 


1-ir 


1-28 




1-70 


1^22 


1-98 


Octobtr, . 


2-61 


S-98 


fl-33 


3-25 


13-78 


13-71 


2-98 


1-27 


180 


November, 


•6-62 


1-51 


4'9S 


2-43 


2-60 


3-lfl 


1-30 


3^06 


1-63 


December, 


4-22 


1-62 


3-10 


4-60 


1-18 


118 


1-92 


114-57 


■36 


Gnatett 1 
DsUyFkll, i 


a-62 


6-98 


6'33 


4-80 


3-78 


3-71 


4-21 


4-67 


4^S8 








r 


4-37 


4-69 


1 t 


674 














WaM- 




\ \ 


StoDe- 












I 


dale. 


dale. 


i I 


tliwmilfl. 






,„ 


»n lnch«; «.d .t L^ed^, Htjld. B-89 ii.che.1 II 












„ On tlie Sth Hid »tb of October, then feU 0-14 lacha; uri on tbe Stii, >tk, 




10th. 11-68 Inches 






181T. On the G(h and Tlh of October, tha r«U wn fl'TS inoha 


and on 4 daj> In 


thla 


month, It mmminted to 13-10 Incbe*. 






„ On a diijg in Noieniber, then fell »-S» iDcheej nod 


D a da;i In December, | 


ISIB. OuU»ku''4tb',«ndIitbofFeb™rj.thofiiU™i7-7JinchM;Mid on » dv* t>* 1 


thli month. 11 amounted to SB-13 incbei ! 1 












,1 On th« Id and 4th of December, (here ftU 874 lachet 


.ndonth.>dn.d>«tb t 


the &11 unoaoted ts 8-81 inchcu. 






t 184». In JsnuKT^, tho gratat detJj till at Langdale nu 4-80 inchee on the l(th 


Bikd 


in 8 dayi Id UiLa month, the deporit amounted to 8-8 






J „ In tb* 1 dajB betneen llie Sid and ttfH of OdoNr, th 








Head wu 4-8r In 




and from the !«d to Uig Stth Inclnilie, Uie depoiit of raia anouated to 


■■•4 


18SD. OnFebniU7l«.ltl.w>dl«.tlieA11wu8'gilni:h4and 


onGdajilntUamoafli 1 








t „ The gnat«t dallj blL at I^Dgdal., In October, wai 1-88 ; on the 8tli aad 


Ttfe, 






„ On 4 daje hi NoMmbor, thimi fcll IB-DO Incliea. 






18S1. On Januu? 1 and I, the AOl wu £-84 Inchei } and on 


8 dnji in thli moB 


tli,K 


amounted to 11-88 inches. 






„ On the ISth, ISOi, end 14Ch of Jolj, the fall wu SST in 






„ On the IBth and igib October, there (ell £-83 ioohet ; an 
18M. On 8 dR,, in Jauuarj, the fUl wu 10-4» Inchei. 


llnlda^lntfali. 


OBtk. 






„ Oo the fint « daje of Februarj, 11-18 innhea wu meuD 


«d; and OD 8 da;< In tUi ! 










tu* 


month, JO-J»lnche, II 








B-I4lnoh«onthe 




o« the lOtJi and lllh, the depoUt wu B-U Inebe. 


and on 8 d.;. in 


tu* 


month. It amounted to 80-87 inchee 1 1 






18M. Fall OD Id and 4lh of Jal;, «>ei inchei. 
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Remarla on th« Tear 1853. 

Jattuan/. — A mild and rather wet month. Januuy is usuallj 
the coldest month, bat, this year, it was considerably warmer 
than either February or March. The mean temperature was 2°-y 
above its average value. There was thunder and lightning on 4 
days, imd the sun shone out more or lese on 25 days in this month. 
On the 17th, I find the foltowing memorandum in the Rogister, — 
*' This is the first really clear and bright evening we have had since 
the 29th of November." 

A oorreapondent of the WJdtehatien Herald states that " the rain 
which fell on the 15th, in some parts of High Furness, was so bluk as 
to colour tlie mountain brooks, and even the earth and sand washed by 
the same had a dark appearance. This is not the first time that sudi a 
phenomenon has been observed. It has been previously witnessed, 
both in this district and in Norfolk. At the latter place, a farmer 
writing in the Lynn Advertiser stated, " that the rain which fell 
upon his newly-cut swathes made them so black, that the haymakers 
were like chimney-sweepers.'' 

An Oranffe-titUed atmotphere. — Jan. 4th. Heavy rain throughout 
the day ; about 4 p.m., fair, but sky overcast,— the whole atmosphere 
assumed an orange tinge, which had a very peculiar efiect on sutv 
rounding objects, resembling the lurid aepeut of tl|e landscape during 
the continuance of a total or an annular eclipse of the sun. 

February, — Fine, but very cold, with the thermometer at or below 
32° on sixteen nights. The coldest February in the last 21 years, 
exceptthe corresponding month of 1838, The mean temperature is 
6°'4 Mw the average. On thel2th,at 8a.u., the thermometer stood 
at 20'';atllh. 30m. a.u., at 24''-5; and,at 3 p.u., at 26°— the 
mean temperature of the day being 23°'2. A naked thermometer 
on raw wool on grass, fell to 8°'7 on the night between the 27tb and 
28th. Snow fell on 6 days, and the entire depth was equivalent to 
a quarts of an inch of water. 

On the evening of che 27th, the Zodiacal Light was unusually 
bright and distinct. The cone, or rather frustrum, was not visible 
much beyond the altitude of Saturn ; — its sides, if prolonged, would 
apparently meet a little to the south of the Pleiades. At 9h. 30m., 
there was no trace of the light. From 8 p.m., there was a low flat 
auroral arch, altitude about 23°, and breadth 6", — very bright and 
pretty well defined. The sun shone out on 23 days. 

March, — A fine, dry, but cold month. Mean temperature 2°'3 
behw its average value. Snow showers fell on 6 days, and the en- 
tire fall was equal to ^th of an inch of water. Lightning was 
seen on the evening of the 4th. The thermometer at 4 feet above 
the ground fell below 32° on 10 nights, and the sun shone out mors 
or less on 28 days. 

VOL. LVl. NO CXII. — APRIL 1854. 8 
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The Comet, Buppowd to be that of 1664, was seen at thb Obgerva- 
tory on the evening of the 30th. 

FniST Quarter. — The mean temperature of the quarter ending 
March Slat, is l''-6 below the arer^e of the previonB 20 years. The 
deaths in the town andeaburb of Preston Quarter are 127t being 
24, or 16 per cent, under the average number in the last 14 years, 
corrected for increase of population. 

By the Kefpstrar- General's report it appears, that " the deaths 
throughout the kingdom in the Brat 3 months of this year exceeded 
by 11,669 the deaths in the winter quarter of 1862, and by still 
more the deaths in any previous winter, except the winters of 1847 
and 1848, when influenza and cholera prevailed. On the average 
of the 10 winter quarters 1843-52, the rate of mortality was 
2467 per cent. ; in the winter quarter of the present year 2'620 per 

April. — A fine seasonable month. Its mean temperature is 
identieal with the average of the previous 20 years. The ther- 
mometer at 4 feet above the ground did not fall within 1^° of the 
freezing point, but a delicate instrument placed on wool on a grass 
plot, descended to 18' on the night common to the 8tb and 9th. 
The sun shone ont on 27 days. 

On the 14th, I find the following entry in the journal : — " A 
blackbird's ne.st containing four and a thrush's nest with three eggs 
were found to-day near Bridge Foot. There are as jet bat few in- 
dications of spring. The hedgerows are only beginning to bud, and 
the only green leaves visible are those of the wild gooseberry buah 
and woodbine. On warm banks primroses are expanding, and in con- 
siderable numbers. Bees have begun to bear within the last few days." 

On the night of the 21st, a very fine, perfect, and sharply-de- 
fined lunar halo, about 44° in diameter, was almost continuously 
visible from lOh. to 14h, (2 o'clock in the morning.) 

On the following day, there was a munificent golar halo from 
1 Ih. SOm. A.M. till near sunset ; at 3h. 30m. p.m., the interior diraen- 
sions of the ring taken with the altazimuth instrument, were. 
Polar diameter, . 43° 17', 

Equatorial do., . 43" 5ff, 

From 5h, 46m. till near 6h. 30m,, the ring was broken up into 
several segments, the upper one being by far the bri^test, and ex- 
hibiting prismatic colours of considerable intensity. From this pw- 
tion of the ring, two faint curved rays or bands of light were thrown 
off. At 6h. 46ra., I noticed a faint mock sun, or circular patch 
of light much brighter than the ring, and intersecting it to the left 
of the sun, and nearly at the same altitude. The parhelion threw 
off outwards an elongated cone or bush of white light, and an ima~ 
ginary line joining the azis of the bush and the centre of the 
parhelion and true sun was parallel to the horizon. The halo had 
vanished by 6h. 30m.; afterwards, a iaint cone of light resembling the 
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bash deseribed might be traced above the sun's upper limb, perpeti- 
dicnlar to the horizon. Soon after the moon rose, a faint lunar 
halo was visible, and it continued more or less pecfeot till after mid- 
night. On the morning of the 28th, at Zh. Sim., an Dnusually 
brilliant shooting star appeared and disappeared in the south-east at 
an altitude of about 16°, and it oonreyed a strong impression of being 
close at hand, as if it were a spark from a neighbouring ohtmnejr. 
At 2h. 30m., there was a singular brownish conical light above 
the upper lirab of the gibbous moon, resembling the flame of a 
candle. 

The cuckoo was heard at Rothersyke on the 34th, and swallows 
made their appearance in this neighbourhood a day or two later. I 
first noticed the lo butterflj on the 29th. 

Between the 24th of March and the end of April, we were favoured 
with an uninterrupted continuance of the finest astronomical weather 
I almost ever remember, and during this period I was enabled snc- 
cessfullj to measure, both in position and distance, some of the most 
delicate and difficult double and binary stars — as e Bootis, t, Bootis, 
and X, Hercules.* 

From the very^ favourable state of the atmosphere, I waa also en- 
abled to chaise the micrometer with a lens of unusually high power 
(500) and of admirable workmanship, made by Mr Simms, — with 
which systems of the 3d and 4th magnitude (under illumination) 
presented perfect disks, with scarcely a trace of rings. Indeed, 
nothing could exceed the beauty and sharpness of the stellar defini- 
tion with this eye-piece, and I prefer it to any lower power for 
micrometric measures, when the air is at all tolerably steady. 

May. — .The driest May on record at this place, except the oorre- 
spondingmonth in 1836 and 1844. The entire deposit of rain bet ween 
the 19th of April and the 6th of June — a period of 47 days, only 
amounted to 0-624 inch, of which 0'272 fell in May, on 6 days. 
The month was remarkably fine and clear throughout ; the number 
of perfectly clear days was ?, and the sun shone out either partially 
or continuously on every day. The nights were cold, bright, and 
cloudless, and an enormous amount of radiant heat was thrown off 
from the earth's surface between sunset and sunrise. The differ- 
ence between the day and night temperature was 17°; and the 
mean difference between the standard diermometer in air at 4 feet 
^>OTe the ground, and one on raw wool placed on the grass, was 
14°'2. Vegetation was consequently subjected to very low tempera- 
tures ; — the mean of the night temperature on the grass was 20°'8, 



* In about two yean, tbe amall purple eompaaion of C Hercules will have per- 
fbrmed two eatire revalutioiu around its brilliant primarj since its postdtn 
wu first delennined by Sir W. Herschel in tbe luiamer of 178S. It is now 
moving la its orbit M tbe rata of about 6° per annum, and IM diBtanee baa In- 
cnaaed of late years. 
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or 2°'2 below the freezing point. The n&ked thermometer on wxA 
frequeatl; fell below 20 , and once to 17°, although the gtandftrd 
instrument did notdescend below 36° during the month. The mean 
temperature is ^tha of a degree andw its average value. On the 7th, 
there were some slight snow showers, and between the 3d and 7tb, 
the maximum temperature fell 16 degrees. On the 9th, then 
were 9 inches of snow on the ground between Keswick and Cockw' 
mouth. At Liverpool, snow covered the streets to the depth of 3 
inches at 8 o'clock in the morning. At HolraGrth, snow fell heavil; 
throughout the daj, — it was 18 incbes deep on the streets. 

During this beautifuUj fine clear month, the aatrai deGoition wu 
so deplorable, that only three sets of Positions were obtained at ihia 
Observatory in as many weeks, with the apparent adrsjitage of an 
almost continuously bright and unclouded sky. The hygrometriul 
condition of the air was unusually low, the dew-point ranging from 
12° to 24° below the temperature of the air. On the 13tb, the com- 
plement of the dew-point was 17°-1 ; on the 16th, 20°'5 ; on the 
17lh, 22°-5 ; and, on the 24th, 24°fi, — approaching to the extreme 
of hygroscopic dryness in this climate. 

To the very unequal distribution of moisture over the upper and 
lower strata of the atmosphere, the twirling, moulding, and blotted 
appearance of the stars is no doubt to be attributed. 

The Cabbie Butterfly was seen on the 1st. 

The Cuckoo was heard at Seathwaite on the 1st, and Swallows 
were seen on the 17th, for the first time this season. Snow fell in 
the Lake District on every day between the 6th and 9th inclusive, 
amounting to 0'35 inch of water. 

Jane. — A fine but rather cold month. The temperature is half 
a degree below the average. The sun shone out on 28 days. 

Second Quarter. — The temperature of the quarter ending June 
30th, is 0°-3 below the average of 20 years. The deaths in the town 
and suburb are 99, being 23 in number, or 19 per cent, under the 
averse of the 14 previous spring quarters. In the Ist and 2d 
quarters of the year 1853, the sanitary condition of Whitehaven ia 
very faTourably contrasted with that of the kingdom generally. The 
Registrar-General in his report fur thisjquarter says : — " The aver^ 
mortality for the spring quarter is 2-223. This average is exceeded 
by the present return, which shews a mortality at the rate of 2-383 
par cent, per annum higher than the rate in the corresponding 
quarter of every year from 1843-52, except the spring quarter of 
1847, when the population was infested by scurvy and its attendant 
diseases, after the great failure of the potato crop in 1846. The 
rate of mortality was then 2*506 ; in the autumn, influenza broke 
out, and oholera followed in its footsteps in 1848 and 1849.'' 

July. — A cold, damp, and rather wet month. The moan tem- 
perature l°-49 below the average, and6'''l under that of July 1862. 
A thunder storm occurred on the evening of the 13th, accompanied 
by heavy rain. The sun shone out on 24 days. 
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Aiyaat. — A cool, but fine and dry month. Rain fell on 11 days 
only, and the aun shone out on every day hut two. The tempera- 
ture is 0°'7 uTtder the arernge of 20 years, and S"-!? under that of 
the same month in 1852. 

The eTaporation and rain fall are identical in amount (3*12 
ibchea). The grain harvest commenced in thie neighbourhood on 
the I 9th. 

The Comet disoovered by Klinkerfiies at Gottingen, on the 10th 
of Jane, suddenly became visible to the naked eye in its descent to 
the perihelion, on the evening of tlie 23d of August, about 8 o'clock. 
Owing to tha almost continuous presence of cloud in the north-west, 
the comet was seen at this Observatory on two evenings only, those 
of the 23d and 26th. On the latter occasion, die nucleus was equid 
in lustre to a star of the first magnitude, and its well-defined para- 
bolic tail was probably 6° or 8" degrees in length. The angle of 
Position of the axis of the tail with the meridian, b; a mean of 
three observations secured through openings in the clouds, was found 
to be 60"'2. The nucleus of the comet was detected by Mr Hartnup 
of Liverpool, at mid-day on the 3d of September, when it attained 
the perihelion. 

S^tember, — A fine, dry, and seasonable month. The tempera- 
ture' is id»ntical with the average of 20 previous years. The sun 
shone out on 26 days, and exactly half the entire number of dayi 
were free from rain,- The evaporation and fall of rain ^aitt very 
nearly balance each other. 

On the evening of the 2d, at 9 o'clock, there was a brilliant but 
irr^ular and imperfect Auroral arch at an altitude of 50°, in the 
direction of the magnetic east and west. The extremities were 
turned upwards towards the zenith. The phenomenon more re- 
sembled an illuminated white cloud, than the light usually exhibited 
by the Aurora Borealia. It disappeared in about 15m. after the 
writer's attention was first caUed to it, and was succeeded by volumes 
of auroral mist extending from east to west, which emitted faint mag- 
netic flashes. 

Thibd Quaktbr. — The temperature of the summer quarter is 0''■^ 
below the average of 20 years. The deaths in the town and suburb 
are 73, a tmaUer number than has been registered in any previous 
September quarter, except in 1852, when the deaths wem exactly 
the same in number. The deaths are 43, or 36'7 per cent, under 
the corrected average number. 

The rate of mortality for the entire kingdom was also wider the 
average rate for the season. 

OeUAm: — Mild and wet, more rain having fallen than in any 
other month of 1853. The temperature is 1'''8 above its average 
value. On the 29th, at 9 p.m., a single auroral streamer in 
WSW., extending to the zenith. The sun shone out on 23 days, 
although more or less rain fell on 24 days in the month. 

November. — A mild month, and less damp than usual.^~-The 
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temperature is 0'''9 above the averse, and the thermometer fell to 
the freezing point on one night oulj. 

There were two lunar halos, and two alight appeuanoes of aunxv 
borealia. 

J)eeentb«r.~—A fine and remarkably dry, oold month. The tem- 
perature is 4°'28 under the average, and no lees tiu-n 8°'3S under 
the mean temperature of the corresponding month in 1852 1 1 This 
IB the driest December on record at this place, except the correspond- 
ing month of 1844, in which the quantity of rain wa£ only ^tlm of 
an inch. The Decembers of 1862 and 1863 are strikingly oon- 
trasted with each other ; — whiht the former was ^e tnildeet and 
wettest, the latter is the coldett (two excepted) and driett (one ex- 
cepted) ever known, or at least recorded at Whitehaven. In Decem- 
ber 1852, the depth of rain slightly exceeded 11 inches ; — in the 
same month of 1853, it only amounted to half an inch. The sno 
shone out on 15 days, and the thermometer fell below 32" on 14 
nights. 

On the 6th, at 7h. 26m. p.m., there was an auroral arch, 10° 
or morem breadth, extending from £NE. to WSW., the centra 
passing a little south of the zenith. At 8 p.m., two-thirds of the 
sky wei-e covered wilh streamers cohvei^ing about 16° south of the 
zenith. By 8h. 30m. the phenomenon had nearly disappeared. 
At lib., Iliere was a broad arch in the NW. — altitude of centre 
about 30°. 

Last Quarter. — The mean temperature of the last quarter is 
0'''6 under the average. The deaths iu the town and suburb are 
138, or three above the corrected average number in the 14 previous 
autumn quarters. The prevailing disease was Scarlatina. White- 
haven was entirely exempted from cholera, which visited the adjacent 
town of Workington with fatal virulence during this period. 

According to the Registrar- General, " this period was unhealthy, 
and a greater number of lives was lost to the population than in 
any other autumnal quarter of the last 13 yeairs, with only two ex- 
ceptions, — the fourth quarter of 1846 and that of 1847." 

Winds.—la 1853, the winds were distribute([ as under: — N., 33 
days ; NE., 62J days ; E., 26^ days ; SE., 26^ days ; S., 67 
days ; SW., 92 days ; W., 31 days ; and NW., 36^ days. 

Weather, Sfc. — In the bygone year, there were 21 p^rfectltf clear 
days ; 152 days more or less cloudy without rain ; 192 wet days ; 
300 days on which the sun shone out more or less ; 46 frosty n^hts 
(of which 18 were in February and 14 in December); 15 snow 
showers ; and 11 days on which hail fell. There have also been 2 
solar and 6 lunar halos, 1 parhelion, 4 days of thunder and light- 
ning, 1 day on which lightning was seen without thunder, and 7 ap- 
pearances of aurora borealis. Tho number of days on which the sun 
shone out is greater than in any other year of which a record has 
been kfpt. The next greatest number was 292, in 1844. 



„ Google 



of WIAUhmm in the year 1853. 259 

The mean temperature of the year 1863 is 48°-U, being 0''-?9 
bdow the climatic average of thia place, and S^'Ol heloxu the tem- 
perature of the year 1862. The fall of rain ia 9*18 inches under 
the averse depth in 20 jeara, and 12-63 inches under the quantity 
meaaared in 1862. There are but two years in the last 21 which 
«xceed the past in drjneas, — viz., 1842 and 1841 ; in the former, 
ibe fall of rain was 34-70 inches, and, in the latter, 36-72 inches. 

The last two years present aeveral abnormal and very opposite 
oharactMistica. On the whole, the year 1862 was one of the uiettat, 
—while 1853 was one of the driest on record at this port ; yet, in 
both years, the fall of rain in the Grst 6 months was greatly below the 
normal depth. The year 1862 was one of the mUdest, and 1863 
one of the coldeat in the last 21 years. In 9 months of 1862, the 
temperature was considerably abaae, — and, in 8 months of 1863, it 
-was greatly below the average for the season. The year 1862 was 
remarkable for the unusual number and almost tropical severity of 
its thunder-storms, — the year 1853 is equally marked by an orfro- 
ordinary abienee of electrical disturbances in tbe atmosphere, the 
number of thunder- atorms being only four, (of which three occurred 
in January) and none of them were of a violent character. The 
month of December, 1663, was moreover entirely exempted from 
the tremendous gales of wind which prevailed towards the close of 
tbe year 1862. 

In 1862, the amount of surfaoe evaporation was 30-34 inches ; 
in 1863, the depth is 27-33 inches. 

In March, May, June, August, and December, 1863, the eva- 
poration exceeds tJie fall of rain ; in April and September, the two 
processes nearly balance each other ; and, in the other months of 
the year, the depth of water precipitated greatly exceeds the amount 
of spontaneous evaporation. 

The deaths in the town and suburb in 1853, are 437, being 89 
in number, or 17 per cent, helov) the average annual number in 14 
years, corrected for increase in population. The births (689) ex- 
ceed the deaths by 262, and are eight above the corrected average 
number for the same period. 

Assuming the population of the town and suburb of Whitehaven 
to be the same as in 1861 (19,281), when the last census was taken, 
the mortality is equivalent to 22-6 deaths per 1000, or one death 
in every 44 inhabitants. This rate is favourably contrasted with 
the ratio of mortality in most of the principal towns of tbe kingdom 
during the past year. In Glasgow, the mortality amounted to 
26-9 deaths in every 1000 persons, a considerably greater mor- 
tality than in 1848, when the city was infested with cholera. 
Nearly 50 per cent, of the deaths were those of children under 6 
years of age. 

The sanitary condition of this town haa been rapidly improving 
every year ainco the water-works were completed in 1861. In 
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1849, theinort^iej wm equivtUent to 82-2 deaths per 1000, or 
ooa in ererf 31 persons; in 1660, to 24-9 deuhs per lOOO, or 
one in erery 40 iadttiduftU ; in 1861, to23'4 deaths per 1000, or 
one dwth in STer; 42-6 inhnbitanta; in 1852, to exactl; 23 deaths 
per 1000, or one in every 43-3 persona; and, in 1663, themortalitf 
was at the rate of 22-6 deaths per 1000, or one deaUi in every 44 
inhabitants. The average number of deaths in the 14 years end- 
ing with 1662, is 496, wluoh, with an assanied mean population of 
18,143, gives 27'2 deaths per 1000, or one in every 36*6 persons. 

According to the Registrar- General, the annual average rate of 
mortality for the kingdom, from 1843 to 1862, is, in towns, 25-8 
per lOOO.and in the country districts, 20-3 per 1000 persons. 
These figures shew that, prior to 1850, the rate of mortality ia 
Whitehaven was not only absolutely e^oesGive, but relatively so to 
that of the principal towns in England. 

The tables showing the annual, monthly, and maximum daily 
fall of rain at Seathwaite, in the heart of the English Lake Dis- 
trict, during the last nine years, require vary little oomment. The 
greatest fall in any year was 160*9 inohee, in 1847) — the least, 
113-7 inches, in 1853. 

The greal«st monthly fall was 32-83 inches, in December 1862. 
The greatest depth measured in 24 hovra was 6-62 inches, in No- 
vember 1846; and, in 48 ooneecuUve hours, 9-62 Inches, on tlie 
25tb and 26th of November, 1846, and 9-74 inches on the 8th and 
&th of October, 1846. 



The Great Auk etill found in Iceland. 

The Great Auk {Gar-Fogel, Sw. ; Alca impennia, Ijnn.) 
This remarkable bird — the largest of its tribe, being the size 
of the common tame goose — which at no period of its exist- 
ence ia able to fly, resembles greatly the pengnins of the 
southern hemisphere, the link between birds and amphi- 
bious animals. Although at one time, according to ancient 
authors, it belonged to the ScandinaTian fauna, it cannot 
now be considered as entitled to a place there. The last 
heard of on the coast of the peninsula was killed in the Oat- 
tegat, near to the town of Marstrand, some fifty or sixty 
years ago. About the same period, Denicken tells us, one 
was shot in the harbour of Keil, in Holstein. 
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According to Oraba, the Cfreat Auk baa not been aeen in 
Oreenl&nd, Iceland, or the Faroe Islands of late j^ars ; and 
the author of an article in the Edinburgh Cabinet Library, 
who cites Graba, saja that " the race may now be regarded as 
extinct." English and Swedish naturalists, as respects the 
countries in question, seem to have come pretty much to the 
same conclusion. But this is incorrect ; for on parts at least 
of the coast of Iceland it is still to be met with. This is 
more especially the case on the so-called Qeirfugle-Skyaer 
(Daniah), or Chvat Auk-Sk^ ; on which, however, bo fearful 
a surf is said constantly to beat, that it is rarely, excepting at 
imminent risk to life, that a landing can be efiected. 

In the year 1S13, a colony of these birds, we are told, 
were here observed by a passing ship. A boat was at once 
despatched to the spot, and no fewer than twenty were cap- 
tured on their eggs, all of which were carried to Keckravig. 
One of the birds was afterwards stuffed, but the others were 
eaten. In 1814, again, eight individuals were killed on a 
flat sk&r, on the west coast of Iceland. In 1818 a single 
one was taken at a place in South Iceland, vhere fleveral 
others were also observed, In 1823 two old birds were 
klUed on a s^ir near to Orebakke, and both were sent to the 
Soyal Museum in Copenbi^en. In 1829 a pair, male and 
female, were killed on the Geirfugle-Skyaer, whilst coura- 
geously defending their two eggs (they usually lay but one). 
The birds are now in the possession of the apothecary Mech- 
lenbnrg, at Flensborg. Still later, in 1832, at least ten were 
killed on a skHr near to Iceland. In the year 1834, three 
birds and three eggs were brought to Copenhagen from that 
island. In 1844 two birds and two e^^ also reached this 
city from the same quarter. People whose word is to be 
relied on, Kyaerbolling tells us, hare informed him, that 
birds have subsequently been seen off the coast of Iceland ; 
but although a large reward has been offered for both birds 
and skins, no one has had the courage to land upon the skar. 

From the above account there can be little question as to 
the Great Auk still existing in some numbers on the coast of 
Iceland ; and I doubt sot that we shall one day hear of some 
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of oor ^terpiiung oouQtt7men having overeome all dtffical- 
tieK, and returning boin« with a rich booty. 

The egg of the Great Aak (oooaMOBally it }aj» two, as it 
would Mem from the foregoiBg) is about the size of that of a 
Bwan, and in shape it resembles that ^ the Foolish G^uille- 
mot, but is less pointed. The groond coIobt is dirty white, 
tinged with yellow, marked, especially at the thicker end, with 
blaok-gray and brown blotches and streaks. — L.Lloyd's Sean- 
dinavian Adventures, vol. ii., p. 495. 



On the Food of Man under different conditions of Age and 
EmployTnent By Dr Lton Platfaie, C.B., F.R.8.* 

The author commenced by adverting to our very imperfect 
acquaintance with the statiaties of food. We are still igno- 
rant regarding the quantity of the different proximate constitu- 
ents of aliment necessary for man's sustenance, even in his 
healthy and normal condition. If the question were asked — 
How much carbon should an adult man consume dally 1 — 
there would be eearcely more than one reliable answer, viz., 
that the soldiers of the body-goard of the Duke of Darmstadt 
eat about 11 oz.f of carbon in the daily supply of food. 

If, again, the question were asked — ^How much fiesh-fbrm- 
ing matter supports an adult man in a normal condition I — 
no positive answer could be given. Even, as respects the 
relation between the carbon in the flesh-forming matter and 
that of the heat-givers, we have no reliable information. It 
is true that certain theoretical conclusions on this bead have 
been drawn irom the composition of flour, but no real statis- 
tical answer deduced from actual experience exists. 

When we inquire into the cause of J3ur ignorance on 
these points, it is found that the progress to knowledge is 
BuiTounded with difBculties. Neither chemistry nor phy- 
siology is in a sufBciently advanced state to grapple satis- 
factorily with the subject of nutrition. For example, we 



* From the ProceedingB of On Eoyal Institution of Great BriCsia In 1833. 
t Liebig slatee a higher amoaat, bat thU U e, recalcnlatloD from tbe new 
food tsbleB, 
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know that albumen in an e^ is tbe BtArUng-point for a 
whole aeries of tissues ; that oat of the egg come feathers, 
claws, fibrine, membFaaes, eells, blood, corpuscles, nerves, 
&C., but only the result is known to as ; the int«rmediate 
changes and their causes are quite nnknown. After all, 
this is but a rode and nnsatisfactory knowledge. Hence, 
when we approach the subject it is only to deal with very 
rough genendities. Admitting that the experience of man 
in diet is worth something, it is possible to arrive at some 
conclasions by the ata^tical method, — that is, by accepting 
experience in diet, and analyzing that experience. Take, for 
example, the one general line of pauper diet for the Eaglish 
counties placed in the table at the end of this notice. The 
mode of arriving at tbe result of experience, in the case of 
paupers, was to collect it irom every workhouse in the king- 
dom, and then to reduce it to one line. But the labour of 
this is immense. In the preparation of this one line the fol- 
lowing work bad to be performed in acquiring the data : — 

Number of Unions applied to, . . . 542 

Xutnber of expUnatorj letters sent to them, . 700 

Number of calculations to reduce the results, . 47,696 
Nomber of additions of the above oaloulatiouB, . 6,868 
Number of extra hours, beyond the ojiee howi, 

paid to a clerk for the reduction, . . 1,248 

The statistical method, besides being very laborious, is 
extremely tedious, and has thus deterred perBons from en- 
countering it. In giving, therefore, an example of some of 
the results which have been collected within the last few 
years, they wil! represent much labour, but very little or no 
originality. 

Tbe lecturer then alluded shortly to the conditions in 
nutrition, Which mast be borne in mind in looking at these 
results. It was now admitted that the beat of the body nas 
due to the combustion of the unazotized ingredients of food. 
Man inspires annually about 7 cwt. of oxygen, and about 
}tb of this barns some constituent and produces heat. The 
whole carbon ia the blood would thus be burned away in 
about three days, unless new fuel were introduced aa food. 
The amount of food necessary depends upon the number of 
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respiratione, flie rapidity of tbe pulnations, and the relative 
capatnty of the lungs. Cold iocreaBes the number of respira- 
tions and heat diminishes them ; and the lecturer cited vrell- 
known cases of the voracity of residents in Arctic regions, 
although he admitted, as an anomaly, that the inhabitants of 
tropical climates often shew a predilection for fatty or car- 
bonaceons bodies. He then drew attention to the extra-' 
ordhiary records of Arctic dietaries shewn in the table, which, 
admitting that they are exti%me cases, even in the Arctic 
regions, are nevertheless very surprising. 

Dr Playfur then allnded to the second great class of food 
ingredients, viz., those of the same composition as flesh, 
Beccaria, in 1742, pointed to the close resemblance between 
these ingredients of flesh, and asked, " Is it not true that we 
are composed of the same substances which serve as onr 
nourishment T" In fact, the simplicity of tiiis view is now 
generally acknowledged ; and albumen, gluten, caseine, &c, 
are now recognised as flesh- formers in tite same sense that 
any animal aliment is. After alluding to the mineral ingre- 
dients, attention was directed to a diet-table, which contfuaed 
some modifications, but was based on the one published in 
the Agricultural Cyclopadia under the article Diet; the 
table aa shewn being used in the calculation of the dietaries. 

The old mode of estimating the value of dietaries, by 
merely giving Uie total number of ounces of solid food used 
daily or weekly, and quite irrespective of its composition, 
was shewn to be quite erroneous ; and an instance was given 
of an agricultural labourer in Gloucestershire, who in the 
year of the potato famine subsisted chiefly on flour, consum- 
ing 163 ounces weekly, which contained 26 ounces of flesh- 
formers. When potatoes cheapened he returned to a potato- 
diet, and now ate 321 ounces weekly, although his 4xue 
Qutriment, in flesh-formers, was only about 8 or 10 ounces. 
He shewed this farther, by calling attention to the six 
pauper dietaries formerly recommended, to the difference 
between the salt and fresh meat dietary of the sailor, &c., 
all of which, relying on absolute weight ^one, had in reality 
no relation in equivalent nutritive value. 

Attention was now directed to tiie diagrams exemplifying 
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dietaries. Taking the soldier and sailor aB illuBtrating 
healthy adult meo, they conaumed weekly aboat 35 ounces 
of fleah-formers, 70 to 74 ounces of carbon ; the relation of 
the carbon in the flesh-formers to that of the heat-givers 
being 1 ; 3. If the dietaries of the aged were contrasted 
with this, it would be found that tfaey consamed less flesh- 
formers (25 — 30 ounces), but rather more heat-girera (72 — 78 
oimcea) j the relation of the carbon in the foiToer to that of 
the latter being about 1 : 5. The young boy, about ten or 
twelve years of age, consumed about 17 ounces weekly, or 
about half the flesh-formers of the adult man ; the carbon 
being about 58 ounces weekly, and the relations of the two 
carbons being nearly 1 : 5^. The circumstances under which 
persons are placed influence these proportions considerably. 
In workhouses and prisons the warmth renders less neces- 
sary a large amount of food-fuel to the body ; while the re- 
lative amount of labour determines the greater or less 
amount of flesh-formers. Accordingly, it is observed that 
the latter are increased to the prisoners exposed to hard 
labour. From the quantity of flesh-formers in food, we may 
estimate approzimatively the rate of change in the body. 
Mow, a man weighing 140 lb. has about 4 lb. of flesh in 
blood, 27} lb. in his muscalar substance, &c., and about 
5 lb. of nitrogenous matter in the bones. These 37 lb. 
would be received in food in about eighteen weeks ; or, in 
other words, that period might represent the time reqiured 
for the change of the tissues, if all changed with equal rapidity, 
which is, however, not at all probable. 

All the carbon taken as food is not burned in the body, 
part of it being excreted with the waste matter. Supposing 
the respirations to be 18 per minnte, a man expires about 
8'59 oz. of carbon daily, the remainder of the carbon appear- 
ing in the excreted matter. 

In conclusion, Dr Playfair explained how the dietary-tables 
elucidated the various admixtures of food common to cookery, 
and how they might even be made to bear on certain national 
characteristics, which were in no small degree influenced by 
the aliments of difierent nattona. 
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Examplei of DtetarUi e 





pawak. 


^S^^z 






frccfrnm 
Nitr«c«. 




DiBTASIBl OF SOLCIEftS AHD SAIMBB— 










Engliih Soldier 


378 


36-16 


12718 




Do. Inlndta .... 


261 


84-15 


103-19 




Engliah a^lor (Freih Heat) 


302 


34-82 


102-89 




Do. (B>)tHa>t) .... 


290 


40-83 


132-20 




Ontcb Soldlflr, in War . . . 


198 


. 35-21 


102-08 




Do. in PoKfl . 


383 


24-62 


106-80 




f rencb Soldier 


3*7 


33-24 


127-76 




B»TmriiUido 


S13 


21-08 


102-10 




Heniui do 


423 


23-0 


136^ 




DlXTABIBS OF TBI YODNO— 










Chrijt'i HoipiUl, Hertford . 


216 


1716 


61-27 




Do. LoDdoD . 


S13 


17-27 


76-82 




ChelM» Boapital, B^' Sflhool . . 


2U 


12-89 


93-28 




Oreeairicb Qmpital, do. 


231 


18-43 


86-73 




DiBTlBIES or THE AOXD— 












269 


«4-46 


122-21 




ChelMi do 




29-96 


112-64 




Gill«pie'> HiwpiULl, Edinburgh . 


156 


21-02 


92-32 




Trinit; Hogpital, da 


198 


19-63 


97-34 




Old PAnPBK Dietaeieb— 










Claao 1 




20-21 


88-61 




„ S 




14-96 


89-69 




„ 8 




16-78 


99-88 




„ * 




19-22 


116-84 




„ 6 




lE-49 


96-51 




„ 6 




14-67 


8803 




Avtrofft o/aU EngUtk CoaMU, in 18B1 




22-0 


99-0 




Bt Cuthb«rfs, Edinburgh . ., . 


175 


14-80 


89-37 




Cit; WorkhouH, do. . . . 


107 


13-30 


49-99 




Enolish P bison Diet ABIES— 










CIUB 2, Mnlea .... 


2061 


15-28 


111-86 




.,3, do 


276 


18-26 


123-60 




„ 4,7,4 8. do 


27U 


2097 


12S98 




„ 8. do 


326 


20-29 


130-67 




BENQAI. PEIBON DIBTAEIBB. 












224 


18-43 


163-16 




Working Convictt .... 


S96 


2816 


191-12 






I67J 


12-70 


135-95 




Bombay Pbisoh Disiabibs— 










All ClsMMof Prtaoners not on hard labour 


182 


28-00 


101-60 




Hard Labour 


224 


3fi-BS 


128-80 




AKCTIC AN9 DTHBB DiBTABIEB— 














250-0 


1280-0 




Yacut 




999-0 


640^) 








674-0 


368-0 




Hottentot 




424-0 


400-0 






163-S 


26-64 


106-57 




Do. do. . . 


114-6 


20-39 


72-46 




D4>. India 


SIS'O 


14-02 


1S8-27 
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Metcn in tke Diagram*. 





Htiunl 


t^rt»i]. 






1 




CirboB 


Cubon 


RKUARKS. 




















rormen. 


gl.8ri. 






4-92 


71-68 


1 


3-66 






2-S9 


66-32 


1 


3-58 
3-70 


Public DieCaiias. 




317 


70' OB 


1 






603 


87-40 


1 


S-94 






4-16 


74-08 
70-77 


1 
1 


3-87 
G'32 


1 MOLDEB. 




4-62 


8S-2B 


1 


4-72 


Special lUtarn obt&tned. 




3-32 


62-lS 


1 


6-47 








770 


1 


6-16 


LiBDIS. 




2-47 


39-18 


1 


4-21 


1 




S-93 


*6-98 
87-67 


1 

1 


6-02 
8-29 


[ Special Beturne obWned. 




2>62 


62-87 


1 


6-29 


) 




3-64 


72-43 


1 


6-46 


1 




4-6e 
2'3fi 


78-03 
71-39 


1 

I 


4-80 
6-28 


\ Special Returns obtained. 




3-33 


67-30 


1 


S'38 






8-27 


W-30 


1 


4-96 






2-89 


6110 


1 


6-31 






8-&1 


AG-43 


1 


6-60 






3-96 


67-87 


1 


6S0 






3JS8 


S472 


1 


6-53 






2-84 


40-S7 


1 


6'2S 








880 


1 


4-86 


Special!; redaced from all the Unions 
in 1851. 




3-31 
1-74 


46-98 
31-48 


1 
1 


6-85 
t-36 


Special Rctaroi. 




3-46 


S9-23 


1 


7-13 
6-81 


( Convicted Prisoners eioeeding T days, 
\ bat noC exceeding £1 dayi. 




4-06 


67-83 


1 


1 ing21 day^ but not more than 6„eekB. 










6-13 


( Convicted Prisoner*, hard labour, above 




6-03 






1 6 weeks, and not more than 4 montlu'. 
















4-23 


7331 


1 


6- 68 


\ terms exceeding 4 moatbs. 




2-08 


76-31!! 


1 


7-62 






2-97 


91-07 


1 


6-96 






1-30 


61-33 


1 


8-88 


India Home. 




2-08 


68-81 


I 


4-62 






2-4S 


87-22 


1 


4-fiO 


r-Thcse probably ("Hob, 1886, p. 448; 






1126-0 
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SaritcbefF. Barrow, 






6B6-0 
6010 






by tb« fol- 


pp. 132, 268; Rich. 










lowing ao- 


ardion, ^fide Agric. 
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Cyc, artlde DM. 




1-10 
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74-70 
Bl-72 










S-41 
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Dharwar, Bombay— Hetum In Bombay 
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268 Dr A. ThomBon on the Moa Cavee of New Zealand. 

Deecription of Two Caves in the North Island of New 
Zealand, in which were found Bones of the large extinct 
wingless Bird, called by the Natives, Moa, and by Na- 
turalists DinomU ; with some general Observations on 
this Genus of Birds. By Aethue S. Thomson, M.D., 
Surgeon of the 58th Regimeiit. Communicated by ilie 
Author. 

Narrative. — In the month of February 1849, I accom- 
panied Lieutenant Servaates, of the 6th regiment, Captain 
Henderson, Royal Artillery, and Lieutenant Clark, Royal 
Bngineers, in search of a cave said to contain the bones 
of the Moa. Almost fifty years bad elapsed since our guide, 
an old woman, had seen these bones. The place of the cave, 
and the bones, were perfectly familiar to her mind, as she 
bad seen them when a girl, but the face of the country had 
evidently changed considerably since that period ; — trees 
had grown up where ferns had formerly grown, and fern was 
now growing where trees then stood ; so that after searching 
about for a whole day, the old lady was obliged to acknow- 
ledge that she could not find the cave, and we returned to 
Auckland without accomplishing the object of our journey. 

In September 1849, I accompanied Captain Henderson 
and Lieutenant Servantes on another trip for a similar ob- 
ject ; on this occasion we were successful in finding a cave, 
and a quantity of Moa*8 bones, among which were several 
almost entire skulls, and the beaks of some of the largest 
biriis, and a bone like a humerus. These specimens were 
given to His Excellency Sir George Grey, Governor of New 
Zealand, who transmitted them, I believe, to Professor Owen.* 
I have been several times asked for a descnption of the cave, 
but as our visit to it was a hasty one, and as all my fellow- 
travellers to whom I might have applied for assistance in 
this matter had left the country, I was obliged to acknow- 
ledge my inability to give a satisfactory account of the cave. 
This I regretted very much, because the New Zealanders are 
exceedingly jealoas of shewing or allowing any place to be- 

* An account of theM bones is given, 1 bi 
Zoological Society, and forma Part V., in c 
previouB msmoin on the Dinomii. 
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come known, wbich they have an idea ia curiouB, without 
payment ; and when I recollected the difficulty and the delay 
that we had e^iperienced in finding the cave before, I knew 
that I could not find the place again without asBistance, and 
a native of Auckland had refused to conduct me to the cave 
because the bones that were in it had been sold to a Euro- 
pean, and I was aware that several bones from that cave had 
been sold at an extravagant price at Taranaki ; consequently 
the place was, to the few who knew it, a species of gold mine. 

I was ansiouB, however, to try and find the cave again ; 
BO partly with this object in view, and also to visit Taupo, I 
set out with Major Hume and Captain Cooper of the 68th 
regiment, in October 1852. We directed our steps to Pa- • 
naniwaniwa, a village upwards of a hundred miles from 
Auckland, near to which the Moa cave is situated. 

When passing through a forest between Karaoraro and 
Kotomarama, we were overtaken by a native driving a pig. 
We knew him to be partial to Europeans, because be had a 
gun-swivel hung from a hole in hisright ear, as an ornament, 
and be had on his feet a pair of Blucher boots, which, from 
their dilapidated condition, were evidently worn more for 
fnnament than use. After keeping up with him for scHne 
time, chiefly to admire how he got his pig through a most in- 
tricate path in the wood, the animal appearing to understand 
perfectly -what be said, we entered into conversation about 
the price of bis pig; and we asked him if he knew any caves 
near his village, which contained Moas' bones. This question 
made him stop, and turn round and look at us all. It would 
be something like asking a pig-driver near the quarry in Til- 
gate Forest in Sussex, if he bad ever heard of the fossil re- 
mains of the Iguanodon HylEeosaunis, and other stupendous 
creatures made known to as chiefly by the industry of Dr 
Mantell. The English pig-driver would likely infer that the 
querist had escaped from a madhouse, because he was ask* 
ing about things which he had never heard of; but not so with 
Ihe New Zealander, acquainted with every tree in the forest, 
and every insect in the ground : he at once comprehended the 
quesUon and replied, " I will shew you a cave which contains 
Moas' bones, for two sticks of tobacco." 

The day after our arrival at the village of Rotomarama 
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waa Sanda;, and one of our party went to prayers with the 
natives. In the evening our tent was filled with Tisitors, 
and early on Monday morning oar party started for Manea, 
where we breakfasted. 

General Deeeription of the Country in which (he Cavea are 
found. — On the western coast of the north island of New Zea- 
land, between the Mokau river and Taranaki, on the south, 
Kawhia on the north, and extending inland with occasional 
breaks to the Wiupa river, there is an extensive district, 
chiefly composed of marine limestone. The formation is 
foond in some parts on a level with the sea, and in other 
parta it has been elevated by volcanic action into mountain 
ranges and districts npwards of a thoosand feet above the 
oceanic level. The rock occurs in strata. The stratifica- 
tion is sometimes twisted and broken, with bold cliSs and 
chasms of calcareous rock, presenting a highly picturesque 
effect, seen on passing along the path from the Waipa river to 
Farianiwaniwa. I could not ascertain thenatnreofthe rocks 
opon which the limestone rests, but above it, in many places, 
there is nothing but alluvial deposits of earth, clay, sand, 
&c. At the bottom of the valleys the quantity of this aqueous 
deposit is very considerable ; but occasionally on the slopes 
Mid sides of the bills, the limestone crops out in well-marked 
strata, presenting to the eye at a little distance the appear^ 
ance of an old Gothic castle in ruins, or an ancient grave- 
yard. With these exceptions, the hills present a smooth and 
rounded form, very unlike the volcanic bills in the neigh- 
bottriiood. The soil on this limestone formation is covered 
with ferns, and occasionally large dense forests of trees. There 
are numerous caves, and grottoes, and cells, all over the 
district. Streams of water are seen to disappear between 
limestone rocks, and suddenly to reappear ; fissures are found 
in which no erosions from water can be traced ; but in all 
the caves and cells that I examined there was evidence of a 
rent, and also of watery erosion. These caverns in the 
earth have been long known to the Kew Zealanders in this 
part of the country ; and near Kawhia there is a cave which 
was the burial-place of the Ngatitoas, the tribe of the great 
Rauparaha. Dieffenbach considers that the limestone forma- 
tion belongs to the tertiary series. C^XVjIc 
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DeseripHon of the Cave called by the New Zealandert Te 
Anaotemoa, or the Cave of the Moa. — This cave is situated 
near the summit of a small hill, about a mile and a half in a 
south-westerly direction from the village of Farianiwaniwa. 
The settlement is seventeen miles from Honi-Faka, a place 
on the Waipa river. The country in the neighbourhood of 
Parianiwaniwa is about a thousand feet above the level of 
the sea. Parianiwaniwa signifies, in the Maori language, 
" the precipice of the rainbow." The cave of the Moa is in a 
limestone hill, with two openings, — one towards the north-east, 
and the other towards the south-west. The north-east open- 
ing has evidently resulted from the falling in of the roof, and 
is apparently of a recent occurrence ; the south-west entrance 
is fourteen feet high, and ten feet broad, and covered over 
with trees and bushes, which we bad to In^ak down be- 
fore we got an entrance. The cave is 165 feet long, the 
greatest breadtb 28 feet, and the height 60 feet. The roof 
is oval, and numerous stalactites drop gracefully from it, 
^ving a cathedral-like effect to the whole. The cave is some- 
thing in the form of a crescent ; one part of the floor is 
covered over with calcareous spar ; another part with a large 
deposit of soft stalagmites ; and that partof the Soor farthest 
distant from the south-west opening is covered with earth, 
limestones, and mud, which appear to have fallen down when 
the roof of the cave gave way, which now forms the north- 
east opening. 

It is under this earth, and the soft deposit of carbonate 
of lime, that the Moa's bones are found. At the south-west 
entrance there is a mound of earth which has eitha* fallen 
from the roof, or been washed in, The air of the cave is 
colder than the atmosphere, and the bottom or floor descends 
as you proceed from this entrance. There was not much 
dropping of water from the roof when we were there, but 
this must have been very considerable at one time, to have 
produced the targe deposit of soft limestone which we saw in 
Bome places. The limestone in the cave is of a dark colour, 
and there is a shallow pool of water in one of the side gal- 
leries. All the bones we got were obt^ned from under the 
earth, which had fallen down, and partially imbedded them 
in the soft limestone ; but it would require several days' 
labour of a number of men to clear out the bottom of this 
t2 
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gave prt^rly, ia order to see what bones it containB ; but so 
fikr as we saw there were no bones of men, or other animals 
(except Moas), in it ; nor any marks of fire, aculptore, nor 
figures of any description on the walla of the cave. 

It i» eviiient that this cave has been long known to the 
New Zealanders ; the very name, " the cave of the Moa," 
mggesja to the mind the question, Was that name given to 
it because Moas lived in it, or because tt contained large 
quantities of Moas' bones % My own opinion is, that it de- 
rived its name from the latter circumstance ; for we were 
told on our first visit, that the Maoris were in the habit of 
resorting to this cave to procure the skulls of the Moas, to 
keep the powder which they used for tattooing. We only 
got four skulls in this cave, and the scarcity of them was 
accounted iae b; their use in former days as powder-holders. 
There was nothing to lead os to think that these bones had 
been deposited in the cave by water, for we found a remnant 
of almost every bone in the body, from the spine and the 
rings of the trachea down to the last bone of the toes ; ihe 
bones belonged botii to the largest and also to the smaller 
species of Moaa. The animals evidently came to this cave 
to die. The cave, in the first instance, was probably a fis- 
sure in the stone, but from the appearance of the walls, and 
from there being numerous small cavities communicating 
with eaeh other, I think its formation may have been assisted 
by the erosion of water. The bones we got in this cave had 
the appearance of having been exposed to the air ; some of 
them were incruated with limestone, and in some of them 
tlte cancellated structure was filled with earth and carbonate 
of lime ; some of the bones had a more recentrlike appear- 
ance than others, and the perfect edges of some of the deli- 
cate processes shewed that they had been exposed to little 
rolling : there were few long bones in the cave ; and on onr 
adcing what bad become of them, we were told that they 
had been taken away to be made fish-hooks of, such being 
the practice in former times, before the introduction of iron. 
. A sketch of t^is cave accompanies this paper. — (Plate II.) 

■ DetcHption of the Cave called by the New Zealanders Te 
Anaoteatua, or the Cave of the Spirit ; in which Moaa' bonea 
were found.. — This cave is about a mile from the native set- 
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tlement of Rotomaratna, on the path leading to Raraoraro, 
It is situated at the bottom of a hill, in a stratiSed rock, 
the entrance to which ia 25 feet high, and 18 feet broad, of 
an oval form, and in appearance Bomething lika the gateway 
of an old castle. A thick foliage of shrabs conceala the 
entrance, and a dart green creeper adheres to the Umflstoae 
rock, and covers the opening. The cave extends in a t(v- 
tuous direction nndemeath the bill for upwards of a mile, 
and consists of several different pass^^s. We reached the 
end of one of these passages after having traversed along 
for half a mile, according to measurement ; bat the largest 
we left unexplored. From the top and sides of the cave 
there are nnmerons stalactites — some of them six feet long, 
and composed of transparent calcareous spar, while others 
had a red tint. In that part of the cave which we explored 
there were three openings in the roof, at different places, of 
ft^)m ton to fifteen feet each in circumference, throngh which 
light was seen streaming in, one hundred and fifty feet 
above the head. Immediatol; below these openings there 
were heaps of wood and debris washed down from the sur- 
face ; but these openings did not tiirow much light into the 
cave, BO tiiat even during the day the cavern was perfectiy 
dark. There are numeroaB spacious chambers, picturesque 
galleries, grottoes, and cells, in different parts of the cave. 
The height of the roof is fifty feet in some parts, and in other 
places not more than ten feet; the breadth varies trota 
twelve to forty feet. I saw no living creature in the interior 
of this cave but a few glow-worms, which adhered to a high 
dome-shaped part of the roof, and presented the appearance 
of the starry firmament. The floor of the cave is made 
up of different materials ; parts are composed of calc-spar, 
parts are covered with a thick crust of soft limestone depo- 
sited from the overcharged water ; and there are many large 
masses of limestone which have fallen from the roof. There 
are also large pools of stagnant water in some parts of the 
cave, and a subterraneous stream of water runs through a 
certain portion of the cave, and then disappears under the 
rock. There was no opening at the other extremity of the 
cave opposite the entrance, but there was an opening at the 
end of one of the passages, which was almost blocked np 
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with earth, and the water in the cave had a Bweet taate. 
There was no evidence of art about this cave, but I aaw 
large pieces of charred wood on the floor, which I found, on 
inqairy, was burned three years before, when the natives ob- 
tained Home of the Moa'B bonea, which they sold to ns ai 
Farianiwaniwa. The cave appears to have been formed by a 
fisBure in the rock, the erosion of water, and by the falling 
down of the sides and roof. No plante were seen growing 
IB the cave, and no shells were found ; the air was good, 
although colder than the external atmosphere. 

The Moa's bones which were procuredfrom this cave were 
found, some under the sand, some in crevices and comers, 
and some under the limestone floor. They were broken, and 
shewed evidence of having been rolled ; but we were after- 
wards told (when they refused to let us visit the cave again) 
that bones are to be found in the farthest extremity of the 
cave, under sand and soft limestone, and that the natives had 
obtained many bones here some years ago, which were 
burned because they saw no use of tbem. Among them was 
the pelvis and spinal column all adhering ; several of the 
bones we got were covered with a crast of limestone. In a 
crevice of the cave, in one of the galleries, sliglitly covered 
with sparry limestonei we picked up a most perfect skull 
and a few bones. This skull ia unknown to me. It diflTers 
from all the Moa's skulls that I have seen, although I think 
it belongs to the genus Dinomis. I shewed it to Governor 
Grey, who informed me that he could not say what bird it 
was the skull of. I have transmitted it, therefoi^, with this 
paper, for examination.* 

I have already mentioned in the narrative, that we were 
unable to visit this cave a second time, to prosecute our 
researches ; but I have little doubt, if this were properly 
gone about, many bones would be found there ', for perhaps 
the Moas resorted to this cave as a place qf refuge. All the 
bones tliat we got here had been evidently washed from the 
interior of the cave, or into the cave by water. 

Before the introduction of Christianity, this cave — " the 
cave of the Spirit of God " — was held in the greatest terror 

* This skull is ia the pouaMlan of Jamea Thmaaon, Biq. of Qlandowui, 37 
Moray Plsoe, Edinburgh. CtOOqIc 
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by all New Zealandera. The love of money made some 
Christian natives conquer their fearn, and ent«r the care 
three years ago to look for Moas^ bones ; but the examina- 
tion was apparently made in a very hasty and imperfect 
manner. It was in such gigantic caves as this, that the 
richest harvest of fossil and sub-fossil bones have been found 
in Earope, Sontii America, and Australia. 

History of the Discovery of the Bonea of the Moa, and 
the Charactera of the Genus Dinomis. — In the lata Sir Ro- 
bert Peel's gallery of " modem worthies " at Drayton Manor, 
there hangs a portrait of Professor lUcbard Owen, and in his 
hand is depicted the tibia of a Moa. This is a just and ap- 
propriate connection ; for to the original mind of Mr Owen 
the world is indebted for the first hint of the existence of 
this gigantic bird. The discovery was made in this manner. 
In 1839 a Mr Rule lent Professor Owen a part of the thigh- 
bone of a Moa, which bad been obtained in New Zealand, 
and from this single fra^gment he drew up a wonderfully cor- 
rect notice of the bird. This memoir was sent out to New 
Zealand, and distributed among some of the miasionaries. 
In the Tasmanian Journal* for 1843, there appeared a 
very excellent account, by the Rev. Mr Colenso, of some 
Moa's bones which he had obtained in New Zealand ; but I 
was struck, on reading this paper, to find no mention made 
of Mr Owen's memoir, which was entitled " Notice of a 
Fragment of the Femur of a gigantic Bird in New Zealand." 
Since then Professor Owen has contributed, in several papers, 
observations on the Moa, which papers were founded on the 
collections of bones sent to England by Archdeacon W. 
Williams, Dr Mackellar, Mr Percy Earl, Colonel Wakefield, 
Mr Waiter Mantell, and others. It is worthy of mention in 
this place, that not the least curious object in the Museum 
of the Royal CoUeJ^e of Surgeons in London is the skeleton 
of this feathered giant, bniit up from some of these material* 
by Mr Owen. 

The Moa belongs to the Struthions order of birds, a family 

* Thli jonrnal was originated and Bap{K>r(«d b; Sir Jobn Franklin, whan 
Governor of Van Diemen's Land. 
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distbgaiihed by hftving very afaoH or radimeutary wings 
and mBHive legs. In their haUts they are sfjnctly terres- 
trial ; and this will be at once comprehended, when I men- 
tion that in this order we find the Ostarich, the Caasowaryi 
the Riiea, the Emn, the Apteryz, and perti^ts tlie Dodo. 

Bones of fire different spedea of Hoas have been fbimd 
in New Zealand. The scientifio term Dinomis is applied aa 
a general term to the whole of them ; and we have the Di- 
nomis robostna, Dinomis stmthioides, Dinratua dromitudea 
Dinomis curtoa, and Dinomis didiformia. But there are 
found in New Ze^and, aide by aide with the Ifurge Moa'a 
bones, the bones of other birds neaiiy allied to the Moa, 
although of less magnitude. The New Zealanders call them 
all Moaa' bones ; but naturalists denominate the largest aa 
the bones of the Palaptyrix, the next aa the Aptornis, of 
which there are two species, and the smallest bones aito c^led 
the Notomis ; and tliose who are coriona about the dia- 
tingoifibing features of each, I beg to refer to Mr Owen's 
papers. A specimen of the last species of these birds was 
caught alive in a remote, unfrequented part of the south 
island of New Zealand, in 1850, by some sealers, said, kept 
alive for several days, and afterwards killed and eaten ; but^ 
fortunately, the skin of this interesting bird, the link between 
the living and the dead, the last perhaps of a race coeval 
with the gigantic Hoas, was preserved from destruction by 
Hr Walter Mantell, commisBioner of Crown Lands, Welling- 
ton; and facing the title-page of Dr Mantell's beautiful 
work on " Petrifactions and their Teachings," there is an 
engraving of this bird, now denominated with great justice 
and propriety Notornis Mantelli. 

The largest apeoies of Moa — Dinomis robostas — is sup- 
posed to have stood ten feet six inches in height ; bat I 
think tbia is under the mark, for I saw the complete leg <^ 
a Moa put together (in a magnificent collection of bones in 
the possession of Sir George Grey, which were unfortunately 
destroyed in the conflagration of Government House in 1848J, 
and the head of the femur or thigh bone was six feet &om 
the ground. As the ostrich is seven feet high, and as 
the heed of its femur is about half the height of tbe bird, 
I do not think (knowing that the legs of the ostrich are 
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reckoned to be propoFtioiially Icmger for its height tium 
those of the Moa) I am wroBg in coDcluding Uiat the Moa, 
wboee inferior extremity I saw pat together, must have 
stood, when alire, abont thirteen or fonrteoi feet bi^. The 
Moas were unable to fly, as l^eir mdimentaiT' wings were 
incapable of raisbig them from the groom], and the only 
bone tiiat I hare seen which I took for the humerus was 
aent to Professor Owen, and it was but a small one. The 
Moa had three toes on each foot, and some New Zealanders 
describe tiie domestic cock as being a perfect picture in 
ininiatare of tiiat bird. The feathers of the Moa are de- 
scribed as having been moat beautiful, which would lead us 
to infer that they were of variouB colours, for Maoris are 
all fond of gaudy colours ; the bones of the legs of the Moa 
were filled with marrow, and not with air like other birds ; 
portions of the eggs of the bird have been found among their 
houes, of a sufficient size to afford a chord to estimate the 
probable size of an entire shell, and the conclusion is, that a 
bat would have been a proper-sized egg-cup for a Moa's egg. 

Places on Netu-Zealandwh&re Moas' boneehave been/ound. 
— In the middle island Moas' bones were found by Percy 
Earl, EscL-, at a place called Waikouaiti, seventeen miles 
north of Otago," in a swamp which is almost submerged 
under the aea, and only visible at low water. Mr Walter 
Mantell conceives it to have been originally a swamp or 
morass, in which 6ax {Phormium tenax) once grew luxuri- 
antly. Some of the largest bones and finest Bpecimeua have 
been obtained from this part of the country. 

In the north island, Moas' bones have been found in the 
beds of rivers, running irom mountain regions of the interior 
into Hawk's and Poverty Bays ; the collection of bones sent 
to England in 1842 by Archdeacon W. Williams, were ob- 
tained from this district, and also those described by Mr 
Oolenso ; and bones have been found by Mr Walter Mantell 
at tiie mouth of a stream called Waingongoro, which empties 
itself into the sea about sixty miles to the south of Taranaki. 
The bones were imbedded in a sand Bat, were very nume- 

* He Bdward Sbortluid, in bis irork entitled the " Southwn Btttlemints of 
New Zealand, 18S1," gives a very good Bccaunt, with t. map, of the bay and 
rtTOr c^ Waikouaiti. i,,|j2 
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rona, and moat of tliem were as soft m pipe-elay. On » bluff 
near the emboachure of the river, Mr Mantell saw the Band 
flat strewn with bones of men, moaS) and other birds. They 
had probably been brought down the stream, and orig^oallj 
covered over with sacd, which sand had been drifted away 
when he saw them. Moas' bones have also been foand by 
Mr Mantell near the above place, in circular holes contain- 
ing beds of asbea with charcoaL Moaa' bones have been 
fonad by myself in two caves in the monntatn limestone 
formation, near the western coast ; and I have seen bones 
which were brought from other caves in this district. There 
is a volcanic hill called Hikerangi, near Tuhua, thirty miles 
from the Tanpo lake, near the top of which, I was informed, 
there was a cave which contained Moas' bones. Dieffenbach 
mentions that the Eev. Mr Taylor found bones in a rivulet 
near Whanganui, which flowed from a mountain called 
Hikerangl. I purchased bones at Botoalre, which were 
found in a cave on the hill between the lake and Taupo ; but 
BB that cave was tapaed in consequence of its being a place 
of sepultore, the natives would not conduct me to it. At 
Rickawa, near the south end of the Taupo Lajte, the pa of 
the great chief Te Heubea gave me ametatarsal bone, which 
be told me be bad found among the acoriie rock, on a bill 
near Tanpo ; and I have seen the femur of a Moa which was 
found in the sand at the mouth of the Walkato river, which 
river has its origin or spring in the Taupo Lake. No bones 
have ever been found north of Auckland. 

Are all the gigantic Moas eatinet I — There are a few New 
Zealanders who believe that some of these feathered giants 
still tread upon the earth ; but to prevent the least charge 
of credwlity from being brought against myself, I shall not 
insert any of the stories which I have heard from the natives 
on this subject, because they all possess more or less the air 
of fiction, and none of them the least appearance of fact. 

There are also Europeans in New Zealand who believe 
that Moas are still in existence in some of the remote and 
unfrequented wilds of the middle island ; but such stories 
are unsupported by any evidence of a credible nature. A 
European informed Mr Colenso, in 1842, that a Moa was 

, Goocjic 
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then living in the anow-capped hills ahore Clondy Bay, and 
that two Americans, who resided in the neighbonrhood, 
eqnii^ed themselves with fire-arms, and proceeded in par- 
Bait of the monster They hid themselves in a thicket near 
the place where he lived, and shortly after they saw him 
■talking about in search of food ; bat they were so petrified 
with horror at the sight, that they were unable to fire. 

They observed the monster, by their own account, for near 
an hour ere he retired, and were right glad to escape from 
witnessing a meal, where instead of eating they were all but 
eaten. This Moa was described as being abont 14 or 16 feet 
hi^.* Mr Colensodid not place the least credit in this story. 

In a periodical.^ of which only two nambers were pub- 
lished, there is a paper on the geology of New Zealand, by 
the E«v. Mr Taylour, in which it is stated that " he was 
informed by Mr Meurant, a government native interpreter, 
that in the latter end of 1823, he saw the flesh of the Moa 
in Molyneuz Harbour, in the middle island, and that the 
flesh looked like bull-beef;" and that he also saw a Moa's 
bone, which reached four inches above his hip from the 
ground, and as thick as his knee, with the flesh and sinews 
apon it. The natives told bim that the Moa, whose flesh be 
had seen, was a dead one which had been found accidentally ; 
that they had often tried to snare them, but without success. 
A man, named Qeorge Pauley, now living in Foveaux Striuts, 
told him he had seen a Moa, which he described as being an 
immense monster, standing twenty feet high ; he said he saw 
it near a lake in the interior, and it ran irom him, and he 
ran from it ; that he saw its footmarks before be came to 
the river Tairi in the mountains. Thomas Ohasseland, a 
man who sometimes interpreted for Meurant, and is well 
acquainted with the Maori language, used to say that he 
also had seen the flesh of the Moa, and at first be thooght it 
was "human flesh." 

If these stories were all true, there could be little doubt 
that a Moa of the largest breed may still bo living in the 
solitudes of the middle island ; and if bo, probably some en- 
terprising colonist, from the settlements of Nelson, Otago, or 

* 'Tumuiikii Jour., No. vll., 1813. f N«» Ze&Und H*g., April ISBO. V^Il^tfin-| i^- 
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Canterbury, might obtain a living Moa, and realize fame and 
fortune by exhibiting it in the diiferent capitals of Europe. 

It is painful to me attempt to throw discredit on any state- 
ment which has been introdaced to the world by the Kev. Mr 
Tayloor ; but if exaggerated stories like these are allowed 
to pass uncontradicted, after being put forward in such a 
way, they become every year more and more hurtful, because 
they increase in weight as they grow in years. It is, there- 
fore, solely for the sake of truth that I bring forward Mr 
Meurant's story for the purpose of stating that I do not be- 
lieve it. I would not have noticed it at all if it had been 
conEned to the New Zealand Journal ; but I observe it is 
quoted in a book of considerable weight.* I knew Mr Meu- 
rant personally ; be was an old New Zealand sealer, a pecu- 
liar race of men, now almost oxtinct, boru in New South 
Wales, soon aft«r the settlement of that colony. In early 
manhood Meurant abandoned the place of his birth, and 
adopted the adventurous life of a sealer, whioh he followed 
for many years ; he was an honest, good, intelligent man, 
but much given, as many uneducated travellers are, to the 
marvellous, and many of his stories were connected with the 
middle island of New Zealand. I well recollect, one dark 
night, five years ago, when crossing the Houraki Chilf in a 
very bad boat, that I sat up many hours listening to Mr 
Meuranfs curious old stories about sealers and whalere, and 
the changes which time had worked on New Zealand and 
the New Zealanders. It was shortly after the earthquake 
at Wellington, in 1848, that this occurred ; and the conver- 
sation turned to it, and Meurant said that the earthquakes 
in the middle island were most fearful, and that he had 
seen the tops of the mountains touching each other from the 
violence of their shakings. I told this next morning to one 
of my companions, and be said, Do you not know that Meu- 
rant has a strong imagination \ Now, let me be clearly 
understood, for Mr Meurant is since dead, and cannot defend 
himself. I do not say that the whole of his story about the 
gigantic Moa is a fiction, — qztite otherwise; I believe there 
was some slight foundation for it; most probably he may 

• Annalt of NbIucbI HIbIofj, No. Vlll. London, 1861. 
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have Been a large Kotomis Mantelli. This bird is two feet 
high, and each an animal was caught alive in 1850, — which 
time and Meurant'B fertile imagination may have ma^ified 
into one of the largest of the feathered giants. I bare asked 
several men who knew Meurant, what they thought of his 
statement about the Moa, and they all said that they conld 
not bting themselves to believe it. 

For my own part, I never saw or heard of a New Zea- 
lander who had seen a lai^e Moa, nor have I ever seen or 
beard an account of a large Moa having been seen, which 
carried the least evidence of truth on the face of it. That 
the gigantic Moa is extinct, I have not the smallest doubt ; 
but it is still probable that a few more living specimens of 
the Notomie Mantelli may yet be fonnd in the sonthem 
parts of the middle island of New Zealand. This state- 
ment is made with the perfect knowledge that Sir Everard 
Home, R-N., when commanding Her Majesty's ship "North 
Star," in the Pacific Ocean in 1844, stated that he felt little 
doubt that a Moa (Dinomis) may still be found alive in the 
middle island.* Since that period considerable portions of 
the solitudes of the middle island have been explored by 
Mr Thomas Erunner, and by ofBcera of Her Majesty's sur- 
veying ship Acheron, and by colonists from different settle- 
ments in search of roads and grazing districts, but none of 
these have seen the least trace of a living ^gantic Moa. 

Is it probable that ihe Moa once lived on some of the Tro- 
pical Polynesian Islands ? — In the Connecticut sandstones 
of the Permian period, in North America, the footprints of 
gigantic birds have been seen.'f In 1850 the bones and 
eggs of a gigantic bird were found in Madagascar, different 
from the Dodo, but approaching, although difi>ering &om, 
the Dinomis. J Such discoveries suggest the question, 
whether it is probable that Moas may have once lived on 
some of the Polynesian islands scattered about in the Pacific 
Ocean ? The bones of the bird, it is true, have never been 

* Profenor Ovran on the Dlaornis, Part II. 

t Frofsator Hitchcock, Trftoa. Americaji Academ; of Arta, 1848. 
i See TrsiulatiaD of H. Geofi^; St nilaire's Paper on soma Bones and Eggt 
of « gigantic Bird, Tkod the Uadsgamr Aniudi of N'at. HIM, vol. vii. 1850. 
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ibmid in any of these iBlaods, neither have the inhabibmts 
any tradition about the animal ; bat the natives of the Poly- 
nesian islands apply the term Moa to the domestic fowl. la 
this not a kind of proof that an animal resembling the New 
Zealand Moa had lived at one time in these islands ; other- 
wise, how is it to be accounted for that the same race of 
men shoald in one set of islands call a domestic fowl a Moa, 
and is another island confine the term Moa to the large 
sbTiUiioiiB order of birds known to naturalists as the Dinor- 
nis 7 This is an important point in the history of the New 
Zealand Moa. I shall, therefore, endearonr to explain it. 

There is strong evidence, drawn from a similarity in lan- 
guage, costoms, physical appearance, and character, that the 
true Polynesian race which now people the numerous islands 
in the Pacific and New Zealand are of Malay origin, and 
that originally the present inhabitants of all these islands . 
come from Malacca and Samatra; and on referring to the 
best dictionary of the Malay language,* I find the word muS\ 
is a species of pheasant ; that me mud means to make the 
voice peculiar to that bird ; and / angdn me mua angkau de 
tini signifies " do not thou be moaning here." It is, there- 
fore, obvious that before the Polynesians migrated from their 
original country, they were acquainted with a bird which 
thej called the Mud. On their arrival in their canoes at 
some of the Polynesian islands which they now inhabit, 
they probably discovered the domestic fowl of the islands 
in a wild state, in the woods (for this animal was found 
in a domestic state in all the tropical Polynesian islands, 
where they were first discovered by Europeans), they had to 
give the animal a name; and being acquainted with two 
words in their own language to select trom, mud and mdnui;, 
—the first being applied to a species of pheasant in their 
native land, the latter being the term in the Eastern islands 
(through which they had probably passed) for a bird or fowI.{ 
They could not properly apply the words dyam and hdyam, 
which are the Malay words for domestic fowl, to an animal 
which was running about wild in the woods ; and therefore 

* Dictionary of tb* Malajon Langu^e, by W. Honden, F.R.fi. Lond., 181S> 
t U ii ■oundad oo, u in mooD, >Iaop, fool. Tbs S, M in waot, ball. Call. 
% Martden'i Dletionary of &» Halayui LkBgiuge. ^ 
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Uiey called this apecies the Mua — now changed to Moa, 
from some resemblance which it may hare bad in their eyes 
to the Mua of their native country. In process of time the 
wild bird became domestic, but still it retained its onji^aal 
name. Things were different with the Malay branch of tiie 
human race who migrated to New Zealand. When they took 
possession of it there were no domestic fowls indigenous to 
the country ; but they saw a new bird, as the ancient song 
says, to which they gave the term Moa, or Moa, — a name 
which the natives of the present generation say was given 
to it on account of its moaning voice. Bat althcmgh appli- 
cable in this way, yet the name may have been given to it 
from another cause. In course of time Eiuvjpean vessels 
introduced the domestic fowl to the New Zealanders, but 
tbey could not apply the term Moa to it^ as this name was 
already appropriated ; so they fell back on the word manuk, 
the term for a bird or fowl in the Eastern islands. Manu, 
in the New Zealand language of the present day, is the ge- 
neral term for all birds, though it is likewise often implied 
to the domestic fowl, as a distinct name. Tikaokao is pM- 
perly a name given to a cock from its crow, and heihei is a hen, 
a corruption probably of the English term for a female fowl. 
This tedions explanation, which I have considered it ne< 
cessary to enter upon for the elucidation of the history of the 
Moa, tends to shew the kind of proof which the language af- 
fords for advancing a knowledge of tiie history of t^e New 
Zealand race. 

Probable time at which the New Zealanders arrived in 
New Zealand. — This is an important point to ascertain to- 
wards the elucidation of the history of the Moa, and it is sa- 
tisfactory to find that we are not left entirely in the dark on 
this subject. 

The New Zealanders are in the habit of keeping a numeri- 
cal record of the chiefs who have lived and ruled since Uieir 
arrival in New Zealand. They have sticks npon which a 
notch is made as each chief is gathered to his fathers ; and 
it was the duty of the priests to keep this knowledge alive 
among the people, and they did so by frequently going over 
before the assembled tribes the names of all their dead chiefs. 
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I have several of these stickB in my possesaioD (Papata- 
pona, as they are called), and the names of the ancestral 
chi^ of seToral tribes, written down from the month of well- 
infomwd people among the natives. It woold therefore 
appear, taking the average of several tribes, that there have 
been between eighteen and twenty-five generations of men, 
since the arrival of the first aettlers in New ZefJand. The 
tribes appcM* all to have arrived in tlie coontry at the same 
time, although in different canoes ; and if we allow 23 years 
as tbe average reign of each of t^e chiefs, Uiis will indicate 
that ibe present race of natives arrived in New Zealand four 
or five hundred years ago ; in other words, they arrived about 
the 15th century. My reason for assuming 22 years as ihe 
average duration of the reign of each of the chiefs, is calcu- 
lated in this way. In England, from William the Conqaeror 
to William the Fonrth, thirty-four sovereigns reigned for 
763 years, which ^ves 22J years as the average length of 
eaoh reign, including those who died by violent deaths. 

It is difficult to ascertain what number of generations of 
New Zealandera have passed away since the time when tiie 
first settlers of the present race of natives landed in New 
Zealand ; because it appears they were often in the habit of 
recording the names of the brothers of the chiefs, as well as 
the chiefs themselves, — a practice which is apt to lead to the 
supposition that more generations of natives have passed 
away than ever did exist. There are two genealogical trees, 
however, which relate to the tribes Ngaiterangi and Ngati- 
wakane, on which I place much reliance, because these genea- 
logical trees were carefully investigated before the resident 
magistrate at Botorua, in order to ascertain which of these 
tribes had a right to the island of Motiti in tiie Bay of Plenty; 
and as a test of the accuracy of the genealogical evidence, 
the statements of each party were carefully inquired into hy 
the opposite party. 

It requires a circumstance like this, or some historical in- 
qniry, to excite the New Zealanders to tax their memories 
about their ancestors ; otherwise a natural delicacy, or a fear 
of saying anything that may lead to mischief, maJces them 
avoid the subject, unless specially inquired about. 

. D,g,t,.,.d.i. Google 
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Were there rniy gigantic Moas alive tuhen the New Zealaaid- 
ere arrived m New Zealand / — I think there irere not many 
gigantic Moos in New Zedand at that time, for, although 
tiiere lae traditioas enoagh to enable ns to condade that 
there mnst have heen some of them cotemporary with the 
first New Zealandere, yet Bereral tribes, e.g., the Ngapnhis, 
who lire in the northern part of the north island, have no 
traditdona abont the Moa, and they have asked Europeans to 
describe to tliem what kind of an anim^ it was. The conn- 
try where tiie Ngapufais Ixibe lire is the narrowest part of 
the island, and no booes of the bird have been foand in this 
district ; and if the Moas had been so nnmerous as to have 
furnished food for the inhabitants, according to Professor 
Owen's idea, we should have had a greater variety of tradi- ■ 
lions about them. I have heard and read several accounts of 
what the natives saw when they first landed in New Zealand, 
bat in none of these traditions is there any mention made of 
their having seen a Moa on the sea-coast. The Dodo was 
abundant, according to Leguat,* neu- the sea-coast. 

It is supposed that there were more Moas in the middle 
than in the north island, but I doubt this circumstance. All 
the bones that have been seen in the middle island have been 
found in a limited space, and in good preservation, — a fact 
which may have produced this opinion. 

Probable titne wMch has elapsed since the last gigantic 
Moa wAs seen. — A few years before the death of the great 
chief Tee Ranparaba, he was asked if be had ever seen a Moa 
faimself, or a man who had seen one, and he said he had not. 
As he was then about 80 years of age, his answer takes as 
back abont 160 years ; and as I believe from careful inquiry 
l^at this is tolerably correct, I do think we will not be far 
wrong in assuming tliat all the Moas were extinct in this 
country 200 years ^o, or about two centaries after the arri- 
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yaX of the New Zealandera in the island ; in other words, 
aboat the year a.d. 1650. 

The Dutch navigator Tasman visited New Zealand in 
J 643, but none of his crew landed, or had any coUoqnial in- 
tercourse with the natives, so that from this visit notlung 
^out the Moas can be gleaned ; and no other European na- 
vigator, who has written an aconnt of hn voyage, landed in 
New Zealand until after the Moas had become extinet. Cap- 
tain Cook was told about a gigantic lisard which had lived 
in tlie country, but nothing about a gigantic bird. 

Causes of extinctitm. — Professor Owen is of opinion that 
the Moas were exterminated by the New Zealuiders using 
them as food ; and he attributes their extinction in a oountr; 
, destitute <^ large animals as one of ike causes which led the 
New Zealanders to adopt tlie horrid practice of cannibalism. 
The first supposition is very doubtful, and the second ia 
not probable. I admit the advent of the New Zealanders in 
New Zealand must have produced the destruction of a few 
Moas, but I cannot bring myself to believe that their exr 
tinction wae entirely brought about by this canse. Accord- 
ing to the most authentic sources, the New Zealand popalai- 
tion, when at its greatest, never much exceeded two hundred 
thousand souls ; and for one hundred and fifty years after 
their arrival in the country, they could not have increaaed to 
one hnndred thousand. Now let us imEbgihe this small po- 
pulation spread over a country nearly as large as England — 
a population fearful of trespassing on the lands of other 
tribes — a population of indolent people — and wo will have at 
once a strong argument against the opinion that the Moai 
were cut off from the earth entirely by human agency. 
There are mountain ranges where the feet of men have 
rarely trodden, I have walked through forests for thirty 
miles without seeing the sign of a habitation ; in such places 
the Moa could find ample shelter in the present day> The 
middle island of New Zealand offers a still stronger argu- 
ment ; on it the Maori population were scattered along the 
coasts, and were few in number ; and yet, according to the 
best infomuiUon, no large Moa has been seen on that island 
for upwards of one hundred and sixty years. It is only ne- 
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ceaasry to eall to mind the difficulty there was ia extirpating 
wolves firom England, to have a clear idea ef the improba- 
tnlHy of the New Zealand race having caused the extinction 
of the Moa. In a small island a race of large birds might 
be easily extirpated, and we have some recent examples of 
Uiis ; bat in New Zealand, I thinit, the New Zealanders 
arrived in time to see the last of the large Moas die. 

The cireamstance of Moaa' bones having been fbnnd in 
caves of more recent appearance than those found by Mr 
Walter Mantell in Uie cooking-holes of the New Zealanders 
at ■Waingongoro, would lead us to infer that some of the 
Moas died in these caves after the advent of the New Zea- 
landra-s. On asking a native of the cave district near Pa- 
rianiwantwa, what brought all these Moas' bones into caves, 
he s^d, that long ago an ernption of Tongariro occurred, 
which set fire to the country, and that the Moas Sed to the 
caves, and there perished. This tradition, although it may 
be an exaggeration of some local conflagration, is of some 
Value, as shewing there were other causes which proved 
destructive to the Moas in addition to human agency. Ai 
Rotomarama, near the " cave of the spirit," one of my fellow- 
travellers asked a well-read Christian native, what destroyed 
all the Moas, and in reply he said it must have been the 
great flood. The similarity of the words Noah and Moa 
may have suggested this to his mind, but my friend got the 
better of the argument, by asking him if it was not stated in 
Scripture that Noah took a pair of every living creature with 
him into the ai^, before the flood ; the man looked puzzled, 
and said " awa," — an exclamation the expressiveness of 
which cannot be rendered into English, but means " I don't 
know." 

There is another argument that the Moas died out, and 
^ere not extirpated by man, in the circumstance' of the ani- 
mals being only found in New Zealand previous to their 
extinction ; for rarity, according to Professor Lyell, precedes 
the extinction of ali species of plants and animals. It is appa- 
rently a law of nature, that certain races of men, plants, and 
animals, have a period of creation, increase, and decay. 
May we not then state, and with some probability we are 
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nearly rifi;ht, that the period of tlie extinction of the gigantie 
Moa occurred aboat the 17th century, and that this event 
might have been slightly hastened, but not prodooed, by th« 
band of man. New Zealand appears to have been the last 
refuge for iringlew birds ; but as sure as the race of men 
who peopled ancient Babylon and Nineveh, and other oona- 
tries, have become extinct, and as surely as many of the 
Polynesiui race are now decaying, so certainly will the n^le 
of the wingless birds in New Zealand, like the Moa, become 
extinct. They have run their coarse, have fulfilled tlteu> 
destiny, and are now following tlie law which the Creat<Mr 
has stamped on all his works. 

Professor Owen's idea that the want of food after the ex- 
tinction of tiie Moa may have caused the New Zealanders 
to adopt the disgusting custom of cannibalism is not at all 
likely; for the motives which led the New Zealanders to eat 
humwi flesh were hatred, revenge, axtA to cast disgrace on 
the person eaten. That it was unlawful for women to eat 
human flesh, unless under some peculiar circumstances, will 
at once set at rest the supposition that human flesh was ever 
made a substitute for animal food. I do not make this 
statement without inquiry ; but the subject is foreign to -this 
paper, otherwise I would enlarge upon it. 

Observations on some of the probable habits of the Moae. 
— ^I. They were of an indolent nature, and not much given 
to moving about. — This I infer, because the New Zealanders 
always describe them as being very fat ; and Mr Owen con- 
cludes they were a more sluggish bird than tiie Ostrich, in 
consequence of the small size of the neural canal of the 
spine, and the relative shortness of the ankle-bone meta^ 
tarsus. 

II. The^ lived in mountain fastnesses and secluded covet. 
— ^This I infer, because all tradition points to such districts 
as the probable places where Moos' bones are still to be 
found. The finding of bones in caves almost ctmfirms this 
idea ; for if the Moas did not live in them, they resorted to 
them to die- The Ostrich and Emu live in plains ; perhaps 
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tJie habits of the Moaa were somewhat similar to these birds, 
and tfaey may only have resorted to hills, forests, and se- 
winded places, after tlie advent of the human race. The 
Kiwi or Apteryx is found in forests, hills, and secluded 
spots, and this strange bird may have some of the habits of 
the Moa. 

lU. They lived ehiefiy on vegetable food. — This conclu- 
sion is drawn from the adze-like shape of the beak, irom 
their bodies being described as very fat (no flesh-eating bird 
te ever fat), from nature having endowed tiiem with feet and 
toes remarkably well adapted for uprooting fern root and 
other subterrestrial substances, which abound in New Zea- 
land, and from their swallowing atones to asBist in diges- 
tion. No flesh-eating animal ever does this. 

IV. They were in the habit of swallowing stones to assist 
digestion. — This statement rests on tradition: The New 
Zealanders point out certain stones which tbcy say have 
been in the stomach of a Moa. This habit is confined to 
vegetable-feeding birds. 

V. They were dull and stupid birds. — This is inferred, 
because the skull is low and flat, and ia confirmed by the 
traditions of the New Zealanders. 

VI. They were in the habit of standing and resting on 
one leg. — My authority for this is not good, but I give it to 
oonvey some impression of what is now said by the New 
Zealanders about the habits of the Moas. A most intelligent 
Maori, who belongs to one of the interior tribes, told me 
that he knew where a Moa lived. I asked him where it 
was, and what the animal did all day. He said, it stood in 
a cave in which there was a waterfall, and that the bird 
stood first on one leg, and then on the other. All this story 
is fabulous, but the statement of its standing on one leg may 
probably have some foundation in the habits of the bird. 

Deductions drawn from the Moae' bones as to the probable 
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length of time whieh haa elapsed ainee the birds were alive. — 
The best preserved Mou' boaea thftt I have seen were those 
obtained from tlie smmp or moraas at Wukouaiti, in the 
middle ifdaod of New Zealand. This is, faowever, no proof 
tbat tbej were more recent than those fbond in a less per- 
fect state in tiie north island, because peats and morasses 
act as antisepticB, and bones have been preserved in a perfect 
state in sach places for a great man; centories. The bones 
ijS birds are so mndt mwe delicate tiian those of ciaadnipeds, 
that very few of Uiem are fonnd in a half foBsilised state. 
Even the bones of the Dodo^ which strange uiimal was seen 
alive in considerable norabera at the Maniitias not nuuij 
centnrieB ago, have apparentl; decayed away off the face of 
the earth. The very eircomstance of Moas' bones being 
found in a tolerably perfect state is tlieref<»e a strong evi- 
dence of the recent existence of these birds. The natives 
near the cave of the Hoa relate that their fathers were in 
the habit of taking the skulls of the Moas to keep the powder 
they used for tattoobg, and pieces of the long bones as hoc^ 
to catch fish, in consequence of their bardness. Now, none 
of the bones or skuUs that I saw in this cave were soffi- 
ciently perfect for snch paiposes, and therefore I must con- 
clude either that ^1 the most perfect bones had been taken 
away, or that the process of decay among Moas' bones was 
very rapid. 

As perfectly fossilized bones are generally allowed to be 
of greater age than half fossilized ones, it is therefore ob- 
vious that some idea of the age of bones may be formed from 
the quantity of .animal matter they contain. Let us apply 
this test to the Moas' bones. 

I carefully examined several Moas' bones from the cave 
of the Moa, and found that the quantity of animal matter 
contuned in them was very different. In the cancellated 
structure of the heads of the long bones of the inferior ex- 
tremities, the proportion of uumal matter was as low as five 
{>er cent., but in the shaft of the tibia, the ribs, and a piece 
of the sternum, I found it as high as ten per cent. In one 
cervical vertebra of a small bird, which had the ontvrard shell 
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perfect, the quantity of animal matter waa thirty per cent.— 
the animal matter retaining the Ggore of the bime after th£ 
inorganic matter bad been extracted I^ mnriatio acid. Se- 
veral of the tracheal rings were fouod entjre, and had a 
remarkably recent-like appearance. 

For the purpose of testing the accuracy of my analysis, I 
tfuismitted several specimens of Moas' bones to Theopfailus 
Heale, Esq., of ihe Great Biwrier Copper Ore Mine, and he 
gave me ihe subjoined as ibe composition of the caacellated 
head of a very decayed tibia, viz. — 



(Wboaicacid 


4-80 deoBuJ parts 


Aoimal matter 


5-60 


Insoluble earthy matter . 


6-50 „ 


Lime .... 


. 46-66 


Ptosphoric acid 


34-50 


M^eoia . . 


•70 


A small amount of the peroxu 


e of iron -00 „ 


Loss .... 


2 34 



100-00 

Mr Heale found th&t the more solid bonea contained a much 
greater amount of animal matter. The bone submitted to 
the foregoing careful analysis had a pale brown colour, was 
very light and porona, the outer shell was mnch destroyed, 
and the cellular structure, although perfect, contained a 
quantity of earthy matter. 

The composition of recent Moas' bones is unknown ; but 
as the bones of the Moas resemble the bones of quadrupeds 
in containing marrow, and as the bones of quadrupeds are 
composed of about one-third of animal, and two-thirds of 
earthy and alkaline salts, let us take them as a subject of 
comparison. 

It therefore appears that some of the Moas' bones had 
lost a considerable quantity of then- animal matter, and 
others very little. Now, what conclusion can be drawn 
from this as to their probable age ? 

I can find no experiments which will enable me to answer 
this question. In the widely-scattered bone breccise of the 
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M«diterraaeaD, Dr Joho Dary * was only able (o find 
a trace of animal matter. M. Maroel de Serres and M. 
Ballard, chemiBtB in Mont^ellier, procured some haman 
bones from a Gaulish sarcopbaf^e, sopposed to have been 
buried some fourteen or fifteen centarieg at least, aJid they 
bad loKt three*fouHba of their orif^al animal matter.t 
Several skelebona of men were found in the West Indies, 
incnisted with a calcareoas eement ; bat tbey only retained 
a small portion of their animal matter 4 wb^'eaa a aknll 
three thousand years old was taken from a tomb in ancient 
Thebes, and contained about half of its animal matter.g In 
1846, Ha fosnl remains of a gigantic Mastodon were ex- 
humed in the town of Newborgh, N«w Ywk, and twenfy- 
seven per cent, of animal matter waa obtiuned from some of 
the bones I (tusks and teeth), white skuUs found by Mr 
Stephens in Yucatan were almost entirely deatitote of ani- 
mal matter.^ 

These examples tend to- shew what length of time bones, 
tmder favourable circumstances, will retain their animal 
matter, and that no conclusion can be drawn as to the pro- 
bable age of the Moa's bones in the cave of the Moa, from 
the circumstance of some of them still retaining only one- 
seventh, and others nearly the whole of their animal matter. 

General Semarke. — Is it probable that New Zealand was 
once connected with Australia ] This is not at all likely, 
seeing there is bo little resemblance between the flora and 
fauna of the countries, and neither in the ossiferous caves or 
tertiary deposits of the continent of Australia have Hoaa' 
bones been found. 

Is it probable that New Zealand was once connected with 
America? This, Professor Owen tlunks, may have been the 
case at a remote geological period ; and he is inclined to re- 
gard New Zealand as one end of a mighty wave of the un- 
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stable and shifting cruat of the eartli, of which the opposite 
end, aft«r having been submerged, has again risen with its 
accumulated deposits in NorUi America, sbewing in the 
Connecticut sandfitones the footmarks of the gigantic birds 
which strode its surface before it sank ; and to surmise that 
Uie intennediate body of tlie land wave along which the 
Dinomis may haxe trarelled to New Zealand has progres- 
uvely enbuded, and now lies beneath the Pacific* 

This beantifiil idea reat« on Pr Deane's discovery, in 
1843, of the footprints of many species of three-toed birds 
of gigantic sise, (uid ot the imprints of others with four toes, 
-with the prints of twelve kinds of quadrupeds supposed to 
belong to the Saurian, Cbeloniaa, and Batrachian orders, in 
the sandstone in ConnectiDut. There still lives, to give some 
reality to the above in the secluded parts of South America, 
a three-toed wingless bird ; but to give weight to Professor 
Owen's idea, it would be requisite to discover the bones of 
flome of these birds and quadrupeds, for we have high autho- 
rity for refusing to pin oor faith to impressions without the 
discovery of bones. 

To those who believe in the doctrine of specific centres, 
or tbat every species of animals and plants on the surface of 
the globe originated in a single birthplace, there will be no 
difficulty in explaining how the Moa was confined to the 
New Zealand group of islands. New Zealand (they would 
■say) was the centre of the creation of those numerous species 
of wingless birds we find upon it, some of which are strange 
to all other parts of the world. Perhaps New Zealand is 
only a part of a great southern continent^ the remainder of 
which now lies at the bottom of the sea. Captain King, 
R.N., states there are soundings from Cape Maria Vande- 
man, in New Zealand, to Norfolk Island, and I have been 
totd by old New Zealand whalers that there are soundings 
between New Zealand and the Chatham Islands. I cannot 
bring myself to believe that the. gigantic Moas were ever 
hatched to live and die on the small spot of earth we now 
call New Zealand. 

* Uemoira oo the Dinomis, Part II. 
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It is a enriouB ctrcumstance. ihal the few idanda apon 
which the bones of lu^ extinct birds have been fouod are 
all situated in the southern hemisphere, and there are some 
points of resemblaaoe between the islands of the Mauritius, 
Madagascar, and New Zealand, sofficieni to excite the atteo' 
tion of tbe thoughtful and specnlatire. These islands are 
situated to the south of the line, between ItKig- 45° and 180° 
east. Tbey are chieflj of volcanic origin. The zoology of 
all three is peculiar. So far ss that of Madagascar is known, 
it can scarcely be assimilated to ihat of Africa or Asia; 
while it appears equally distant from that of Australia. 
There is, however, too little known abont Madagascar, or 
the large bird, tbe remains of which have only lately (18&0} 
been found, to allow me to speculate on the subject. But 
when I turn to the two islands most celebrated for the re- 
mains of feathered g^ts, the Mauritius and New Zealand, 
I find a wonderful similarity in some things. Both u« sur- 
rounded by large oceans, in the neighboui4iood of large con- 
tinents ; both are in a genial climaie in the southern hemi- 
sphere ; both were discovered by .Europeans much about the 
same time, and both have been only lately occupied by the 
human race. A rat* constitntes the quadruped indigenous 
to both islands, and in both the large birds which were ob- 
served upon them soon became extinct Bontius, in 1658, 
saw the Dodo alive in the Mauritius. I infer New Zealand- 
ers saw a few Moas alive early in the seventeenth century. 
There is this great difference between tbe two places. We 
have written testimony of the existence of numerous Dodos 
in the Mauritius ; but, in the present day, some men doubt 
whether they ever lived, because the bones of the animal 
cannot now be found on the island. In New Zealand, on 
the contrary, tbe existence of the Moa rests on a few 



* It ii donbtftal whether die present rat of 'Se-w Zealand it indigenou. 
It is very probable that it accompwiied tbe early aettlen. Similar animals are 
found over all the Polyuealan Islands; and the IJnlted States' eiploriiig eipe- 
ditiOD met with rats on Qardner's Island, one of tbe Fhenis group, during 
their passage from the Feejee Islsjids to the Sandwich IslandSj—a clrenntttanee 
^vbich made them aseuiQe it had been ioiiabited by the human race. 
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traditions and Bayiogs, but the dead bones of tbe animal 
are abundant, and testify to a fact which no man can doubt. 
Let DB took at the tiving wingless birds which still live in 
the world. They appear to be a condemned race, for we 
find tiie signs of decay stamped on tbe faces of them all, 
and they seem to have an inborn antipathy to the human 
race ; for wherever men appear they disappear, even with- 
out the use of destroying agencies. The Ostrich selects bis 
residence in places where men can scarcely live, namely, 
under a burning son, and on sandy deserts. The American 
Kbea vegetates in secluded places, and is seen with diffi- 
culty, for they can perceive the i^proach of men, when the 
eyes of men cannot observe them. The Emu is fast disap- 
pearing before the Anglo-Saxon colonization of Australia. 
The Apteryx selects the most secluded places to live in, and 
the Cassowary is very rare in the few islands where it is 
known to be indigenoas. 

It would seem that this strange ^ecies of animals — birds 
without wings 1 — were created to live in solitary places far 
away from the haunts of men. They may have been created 
at a period long prior to that of the higher order of quad- 
rupeds, for we see the marks of their feet in sandstones of 
an early date- 
New Zealand appears, according to tbe testimony of tbe 
natives, in former days to have abounded in Saurian rep- 
files of immense size. There were no land Mammalia on 
the islands,* but many birds, ferns, and fern-like plants. 
Some growing to the height of sixty feet are found covering 
a great part of the north island, and tbe largest and most 
abundant timber-trees, belonging to the Coniferse, are here 
in great plenty, and earthquakes are not unfrequent. 
AuoKi.iHi>, New Zealand, July 12, 1853. 

* Tbe dog, rat, and l»t, are peiliapi inirodiiced. 
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Norway andite Glaeiera visited in 1851 ; followed by Jour- 
nale of Excurstons in the High Alps of Dauphine, BenM, 
and Savoy. By Jahes D. Foebss, D.O.L., F.R.S., Sec. B.S. 
£d., CorreapondiDg Member of the Institute of France, and 
of other Academies ; and Professor of Natural Philosophy 
in the XJuiversity of Edinburgh, 

(ContiDUed fTom paga 169.) 
§ 2. On some Peculiarities of iAe Climate of Norway. — 
The time can hardly be said to be gone by when an erro- 
neous belief was prevalent as to the utterly inhospitable cli- 
mate of Norway. Bishop Pontopiddan cites the amustng 
mistake of our English Bishop Patrick, who describes a Nor- 
we^an as imaginiDg a rosebush to be a tree on fire ; whereas 
rosea are common flowers in many parts of Norway. He 
farther adds, that the harbour of Bergen is not oftener frozen 
than the Seine at Paris, that is, two or three times in a century, 
whilst the harbours of Copenhagen and Lubecfe are ti-equent- 
ly blockaded with ice. This he justly ascribes to the influ- 
ence of the open sea. A still more singular fact is, that the 
smallest piece of drift ice is unknown on any part of the Nor- 
wegian coast, though it extends to lat. 71°, while off the coast 
of North America, they are occaiiionally seen in lat. 41*^ 
Until a comparatively recent period, it was generally believed 
that the temperature of the North Pole was 32°, of the equa< 
tor about 86°, on an average of the year, and that eveiry place 
had an intermediate temperature depending solely on its la- 
titude. The inSuence of sea or land in great masses in al- 
tering the climate— the former as a general moderator of ex- 
treme heat and cold, tbe latter in increasing the inequalities of 
climate— was next perceived, and the inflections (as they an 
called) of tbe isothermal lines, were clearly indicated by Von 
Humboldt. The iaotbermal lines are lines which pass through 
all points of the earth's surface in each hemisphere which 
possess the same average temperature. If the temperature 
depended solely on the latitude, they would form accurate 

* 8«s tbs limit of drift ice indicated in tbe vigDOtte map, accompuiyliig Iha 
General Mnp of Norway in this volume. 
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parallels of latitude. But as the continents are hotter than 
the ocean between the tropics, and colder in higher latitudes, 
the lines of temperature have a descending loop over the 
Atlantic and Pacific Oceans in the former ciicnmstance, and 
an ascending one in ttie latter.* Tbns, for example, the iso- 
thermal line of 40° Fahr., which passes nearly over Thrond- 
fajem in Norway (lat. 63°), and attains perhaps the 66th de- 
gree of latitude over the Atlimtic, falls to the 48tb degree 
in Canada (a little north of Quebec), and to the 50tb or lower 
ID the eastern parts of Asia, but rises again under the influ- 
ence of the Pacific Ocean to about 60° of latitude on tbe west- 
ern coast of Nort^ America. 

A farther step in these important and curious generaliza- 
tions (which are due primarily to Von Humboldt) consists 
in distinguishing the eummer and the winter curres of tem- 
perature, which have an important bearing on the existence 
of perpetual snow and glaciers. Places with the same aver^ 
age temperature may be yet, the one temperate and wbole- 
Bome, the other nearly uDinhabitable Irom extreme cold dur- 
ing winter, which is conq)enBated by the almost tropical heat 
of the summer months. Thus whilst at Throndbj em the dif- 
ference of temperature of Jimnary and July is 40° Ff^., at 
Jakutzk, in Siberia, which is nearly on the same latitude, 
this difference amounts to 114°; and mercury is sometimes 
frozen for three months of the year. In the Faroe Islands, 
on the other band, the climate of which is perfectly insular, 
the variation between January and July is only about 18°. 

Whilst then, Norway enjoys the average climate superior 
to any odier continental countiy ui the same latitude, it is 
also, on the whole, less visited by extremes of summer heat 
and winter cold. No doubt, the different portions of the 
country vary distinctly in this re^>ect, the coast possessing 
the moderate or insular character, the interior or Swedish 
side a much severer one ; still, on the whole, the statement is 
true. It is vividly represented by the isothermal lines for 
January and for July, drawn by Frofesaor Dove of B«rlin, and 

* See the map of Icothermal lines in Bergluiu'uid Jobnilon'i Phydcal AUm, 
or ia the neat and Gb»p m>pa pabllshed by the NatioiuJ Societjr. 
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copied in the small chart wbicb occupie* one comer of ihe 
map accompanying tliia work ; which at the same time dhewi 
the general poution of Norway relatively to other coantriea, 
where it is obaerrable that the northmost portion extends as 
near the Pole M the centre of GrreenUuid. The blue oorves 
which pa«B throufi^ places beltered to hare the some mean 
temperatore of the month of January, shew that we nnist 
penetrate farther towards the Pole, u) the neighboorhood of 
the Norwegian coast, in nvler to c^tain a ^vim degree of 
winter's cold than in any other part of the northern hemi- 
^ihere. In fact, we may conceive the Atlantic as oioderatiDg 
the effect of winter by pouring in a flood of heat towards th* 
arctic seas, through the enomoiiB strut between Gremland 
and Norway, which connects the Atlantic Ocean with tbe pro* 
per " Polar Baain," if snch exist, and this flood of heat ap^ads 
itself chiefly or entirely on the Norwe^au side of the opening 
— the Jannary isothermals falling with extreme rapidity into 
lower latitudes on the inhospitable coast of Greenland. Now 
this general ezpresuon of the pheaoniwia evidMiced by tiie 
isotheimal linea, has, aa is well known, a physical eanse pre- 
cisely corresponding to it, and sufficiently exphuoing U. 
This is the continual direction of a current of the Atlantic 
waters, haring the high tenperaiure due to aouthero lati- 
tudes predsely in the line in which the arcUo cold ia thai 
powBifully repelled. The " Gulf Stream," taking ita rise in 
the Gulf of Florida, proceeds northwards and eastwards, un- 
til it bre^cB on the shores of Europe and Northern Africa, a 
portion of it sirikbg the wostem coast« of the British lales, 
and being [prolonged to the coast of Norway, impartii^ 
warmth to water and to land, and effectually rep^liug the 
invasion of floating ice, wit^ which Finmarken would other- 
wise be continually menaced.* It haa been' calcolated 
that the heat thrown into the Atlantic Ocean by the Gulf 
Stream in a winter's day would Suffice to raise the tempera- 
ture <^ the part of the atmocphere which resta iqtou France 
and Great !^tain from the freezing p<Hnt to sonuner'B beat. 

* n faut ('eliHgaer ds 20 ii 30 lieueg msrlneB dea dernier* proDiontoire* 
(North Cape) avant d'apercevoir des IlOts de glace ; encore soot-ili bien loin i 
rhoriioD. — Von Bucb, Anaalee de Cfaimte et de Physique, vol. ii., 1816. 
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The fact of snch a traBsference of the heated waters of the 
triples into Northern £nrope is popularly bat coQTincingly 
proved hj the common occurrence of finding West Indian' 
seeds and woods upon the west coasts of Ireland, Scotland, 
and Norway. Captain Sabine relates that in the year 1823 
some casks of palm oil were thrown ashore at Hammerfest 
()at 71°), which were traced to the wreck of a Tessel the year 
before at Cape Lopez in Africa.* The general direction of 
tiie Golf Stream (only its feebler and reflected part, howeTer) 
on the coast of Norway is indicated on the little chart before 
referred to, whilst on the west of the Atlantic a reverse 
stream marked, " Polar Current" is shewn descending from 
Spitsbergen and the " Polar Basin," between the coasU of Ice- 
land and Greenland, charged with icebergs, and of coui-se ap- 
proaching the temperatore of freezing salt water. This 
mass of water spends its cold on America, as the Gulf Stream 
does its heat on Europe, and finally sinks under the warm cur- 
rent off the coasts of the United States. 

The position of the red curves which pass through places 
which have the July temperature alike, is altogether different 
from that of the winter curves ; indeed in part of Norway (as 
also in Great Britain) they are very nearly at right angles. 
The snmmit of the July curves is found in Siberia, where the 
minuner heat is overwhelming, which is moderated as we 
^proacb the shores of the ocean. It it by the amount of 
the gammer heat that the limita of perpetual snow are mainly 
determined. The part of Norway beyond the arctic circle is 
of course exposed to the continued action of the sun, day 
and night, daring part of summer ; hence the rapidity of vege- 
tation, and th« intense heat which in some places prevuls for 
a short time,— the tbermometer as we have seen, risii^ to 
84° at Alten in lat 70°. 

The two sides of the Scandinavian peninsula differ exceed- 
ingly in climate, the eastern part tending to the continental, 
the wtBstera to the oceanic climate. The contrast between 
Bergen and Christiaaia in tiiis respect has been stated in a 
former chapter. The table-land of Norway forms in all its 



• Hota to Cosmos. 
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extent a most important barrier, which commonly sepu^tes 
the moat opposite states of weather. The rain at Bergen is 
several times as great as that at Christiania. It falls chiefly 
in winter — that of ChriBtiania in summer. "When it rains or 
enows east of the Fille-field, it ts moat probably fine on the 
west- A sort of intermediate climate occurs on the western 
depression of tiie continent, bat at some distance &om the 
coast, and offers an interesting peculiarity ; it is the climate 
of the interior of the fiords, as on the Hardanger and Sogne 
near Bergen, the Throndhjem-fiord above that town, and Kaa- 
fiord, as contrasted with the climate of Hammerfeat- In all 
these cases the climate improves as we recede from tha 
shores, the com ripens better, the mean temperature is 
higher, and, at least in the far north, vegetation is more luza- 
riant. This arises mainly trom the excessive amount of 
rain, fog, and cloud, which lowers out of all proportion tiie 
temperature of summer in the immediate neighbourhood of 
the coast. Bei^en is universally known as one of the most 
rainy spots in Europe, and its position manifestly resembles 
that of Westmoreland, of Fenzanoe, and of Coimbra, which 
enjoy an unenviable pre-eminence in this respect. The ave- 
rage fall of rain at Bergen exceeds 77 inches, while that at 
Upsala, on the continental side of Scandinavia in the same 
parallel, is only sixteen inches. At Bergen 21 per cent of 
Ihe annual fall is in the three summer months, whilst at Up- 
sala it amounts to 33 per cent,* At Ullensyang, on an in- 
terior branch of the Hardanger-fiord, though plunged in the 
midst of lofty mountains, the climate has already greatly 
improved. At the head of the Sogne-fiord it is still better. 
The barley was ready there for the sickle, when it was hope- 
lessly green near Bergen. In Finmarken, again, the interior 
fiords, and the valleys connected with them, surpass incom- 
parably in climate the islands and outlying portions of the 
coast. The valleys of Bardu and Lyagen are the most 
northern corn-lands in the world, and at Alten the 9w>tch 
fir attains a height of 780 Enj^ish feet above the sea, and 
the birch of 1500 feet. At Hammerfest, which is an island 

* ScboDw, OliiMt d'ltriU, pp. 170, 171. 

D,g,t,.,.d.i. Google 



On the Ph\/sical Geograj^y of Norway. 301 

exposed to the aea, and lesa than one degree of latitude far- 
ther north, nature seems almost torpid, the foga are conti- 
nual, the birch-trees are mere bushes at the level of the aea, 
and scarcely anything can be reared in the gardens. In 
short, we have the climate of Iceland, neither excessive heat 
aor cold, but a benumbing mediocrity of temperature and 
a perpetual cloud. 

§ 3. On the Position of the Snow Line in Norwap.^The 
occurrence of perpetual snow at a certain height above the 
sea in even the warmest regions in tiie globe, has in all ages 
excited the curiosity of geographers and naturalists. — ^Re- 
garded at first as a very simple indication of the depression of 
temperature as we ascend tn the atmosphere, it has been care- 
fully studied and applied (often erroneoualy) to the determina- 
tion of climate. Closer examination has shewn that the pre- 
sence of perennial anew, — in other words, a predominance of all 
tiie causes tending to its accumulation over those which tend to 
itB waste of fusion — is, indeed, a very complicated fact, and 
cannot be tahen as the simple expression of any one of the ele- 
menta of climate. The snowline is far from having invariably a 
mean temperature of 32°, as was at one time supposed. Under 
the equator it ia about 35°; in the Alps andPyrenees about 25° ; 
and in latitude 68° in Norway it is (according to Von Buch) 
only 21°; yet, though there are regions both in the extremity 
of Siberia and in arctic America, of which the mean tempera- 
ture is below zero oF Fahrenheit (as, for example, Melville 
Island), it is quite established, on the concurrent authority of 
those beat aqnainted with these regions, that nowhere in the 
Northern Hemisphere does the snow line attain the level of 
the sea. The explanation is to be sought principally in the 
intensity of the summer heat during the period of perpetual 
day, wliich effectually thaws the soil, though only to a trifling 
depth, and raises upon its surface a certain amount of brief 
vegetation suitable for the support of arctic animals. 

Another cause affecting exceedingly the level of the snow 
line is the amount of snow which falls. The interior of con- 
tinents being far drier than the coasts, the snow to be melted 
is a comparatively slight covering. The snow line on the north 
side of the Himalaya is at least 3000 feet higher than towards 
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the bnmmg plains of Hmdostan. This is chiefly due to the 
excessive dryaess of the climate of Thibet. In like manserr 
five times less rain falls oa the coast of tlie Baltic tiian at 
Bergen. All this confirms the excellent generalizatJon of Von 
Bach, that it it the temperature of the eummer montha whAth 
determmet the plane of perpetual snow. It is Uios eae; to 
understand why the mean temperature of the snow line dimi- 
nishes towards the pole, because for a given meiui temperatnre 
of the whole year the summer is far hotter in proportion. 
Also, places at which the temperature of the suDuner is low, 
are those which have a moderated or coast climate ; bnt there 
also the fall of rain and snow is most abundant, whilst in ex- 
cessive or continental climates the precipitations are compara- 
tively small. The red lines on the small chart which indicate 
the mean temperature of July, have therefore a peculiar sig- 
nificance as respects perpetual snow ; to take only one instance 
at present, they explain why in Iceland snow lies all the year 
at a height of only 3100 feet, whilst in Norway, on the same 
parallel, the snow line would approach 4000. 

The same general principle holds good in the Southern 
Hemisphere. Its temperature, on the whole, being greatly 
inferior to that of the north (though the extremes are less), it 
acts towards the rest of the globe in some measure as the 
refrigeratory of a great distilling apparatus (as some one has 
correctly observed), and its higher latitudes are the seat 
of almost continual storms and fog, of which the climate of 
Cape Horn is a familiar example. Summer there can hardly 
he said to exist, and the snow line is proportionally low. Ac- 
cording to Sir James Ross,* the first living authority on the 
subject, the snow line does reach the level of the sea in the 
antarctic regions, at a latitude between 67° and 71°, under 
which forests still grow in Norway, and even com in some 
sheltered places. 

The following are ^e only estimates I have met with of 
the level of perpetual snow in Norway, although it is pro- 
bable that others exist. We shall commence with the south- 
west district. 

* From ft privsta letter with whieb be kindly TftToared me. 
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1. The Folgefond, on the Bouth-west of the Hardanger 
country, is the moet important of that region. An outlying 
hill (latitude 6&°'9) above Aosendal, called Melderskin, ia 
covered with perpetual snow (according to Hertzberg), though 
its height is only 4558 Ehenish, or about 4700 English feet. 
We may suppose the snow line to be at least 200 feet lower, 
as the summit ia isolated, say 4500. 

2. Lat. 60°-l. On the western or seaward side of the 
Folgefond, near Morauger-fiord, by my obserration. the enow 
b^^s at 3800 or 3900 English feet* 

3. Lat. 60°'l. The landward or eastward aide of the Folge- 
fond ceases to be covered with snow according to the same 
anthoritieB, at 1697 metres, or about 5240 English feet. 

4. This last elevation has been also determined by Naa- 
mann {Travels, i. 130), but witti a very different result. The 
mean of two observations o! 4100 and 3050 Khenish feet cor- 
responds to 4150 English feet. 

All the preceding determinations are subject to some 
doubt. In the first the snow line ia not directly measured 
at all, only the summit of the hill. In the second, the- baro- 
meter was acting imperfectly. The third is unquestionably 
much too high from a comparison with the determined height 
of various parts of the " fond" (see Qixa Norvegica, p. 159), 
certainly many hundred feet above the snow line. The 
fourth, on tlie other hand, is as certainly somewhat too low, 
the observation having been taken (Naumann, i, 109) at an 
outfall or depression of the glacier. It seems to me very 
probable that a mean of the whole will be tolerably correct, 
which gives nearly 4400 English feet. 

5. Lat. 60°-2. Hartougen, in the Hardanger-field (Smith), 
6000 Rb. ft. = 5150 Eug— Lat. 61'. The interior range of 
the Fille-field (Von Bach), 1694 metres, about 5560 English 
feet. Mean 5400 Eng. feet. 

6. Lat. 6I°-5. Outlying portion of Justedals Brseen to- 
wards the sea, between Jolster and Indvigs-fiord, according 
to Naumann, about 4000 Khenish, or 4120 English feet. 

* Tbii otMsrT&tlon tbough Bubject to eome doubt, !■ well conflrmed by tbe 
Hmit oT the blrcb, u sscertained bj Profeosor Obriitiaii Smith of N'orwaj. 
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?. LBt.61''-6. Jmtedals Bneeiit east, side, near Lodals- 
kaabe (Vod Bccb and Bohr), mean 5460 English feet 

8. Lat. 61''-6. Storhougen, between Lyster and Jastedal 
(Eeilhan), 6000 Freoch, (X- 5330 EogliBfa feet. 

9. Lat. 61°'6. In the centre of the chain, near Otta-^^od 
(Brocb), 4610 Rhenish, or 47&0 English feet. 

10. Lat 62"-2. Dovre-field, according to Naumann, 6200 
Rhenish, or 5360 English feet. Dovre-fieU, gu^sed \ty Yon 
Buofa at 1582 metres, or 5109 English feet 

11. Lat. ST"'!. Salitelma, on the frtmtier of Norway, and 
Swedish Lapland. Wahleoberg is the sole aathority. As 
reported .by Yon Bnch, the snow line is at 1169 metres, or 
3840 English feet ; but there seems to he some mistake, f<« 
in Wahlenbet^^s Flora Ltqjponiea, H is expressly said (In- 
trod., p. xl.), that the summit of the mountain is 5796 French 
feet above the sea, and 2600 above the snow line, leaving, 
tlierefore, almost 3300 French feet for the height of the lat- 
ter. Von Bnch's 1169 metres* is equivalent to 3600 French 
feet Wahlenberg, in another place, assigns 3300 French 
feet as the general height of the snow line in Lapland (p. 
xxxT.) M. Durocher ^ves 1169 metres as the height (always 
on Wahlenherg's anthority) in the EivpecHtion du Nord, and 
lOtO metres= 3109 French feet, in bis paper in the Annates 
des Mines (1847, vol. xii., p. 79), which corresponds with none 
of the others. Under these circumstances, we must take 
"Wahlenberg's own authority, and conclude that the level of 
the snow line at Snlitelma is probably — 

On tli« west, or Norway aide, 3200 French = 3410 English feet. 
On the cut, or Lsjduid fide, 3300 French = 3S20 English feet. 

12. Lat. 70°. At Alten in Finmarken, which is somewhat 
removed iVom the immediate inSuence of the sea, the snow 
line is fixed by Von Bueh at 1060 metres, or 3480 feet. But 
tills being an insnlated summit (Storvands-field), is hardly 



* See hia Memoir on the Snow lina Id Sorvaj, in the Antiala di Chemie, 
tilmdy cited. It is an nbstr&ct of a larger eaay lo be fband in the French 
tnnslntion by Ejriea of hia Joamey in Norway, and In GilbertV AdihIb for 
181S. See alio Thonuon'i AnnaU of Philoaopbj, vol. iil., for ■ trKnalmtion. 



D,g,t,.,.d.i. Google 



On the Physical Geography of Norway. 305 

comparable to Sulitelma, tbe greatest cODceDtration of snowy 
moantainB in the north of Scandinavia, and consequently 
colder in proportion. 

13. hat. 70^-4. On the island of Seiland, leTel of perpe- 
tual snow, according to Keilhau, 2880 BbeniBh, or 2970 
English feet ; according to Darocber, 886 metres, or 2910 
English feet — a close agreement. 

We are at first surprised to find so few and litUe ac- 
cordant determinations of the lerel of the snow line in 
Norway, hnt it ta easily explained. In Norway (unlike 
Switzerland) the snowy regions are commonly remote from 
inhabited valleys ; they are of difficult access, and are rarely 
and casually visited by the curious traveller. The aseertain- 
ment of permanent from occasional snow, always difficult, is 
nearly impracticable except by continued and close observa- 
tion, and it ia not to be expected that the natives should be 
able to ^ve satisfactory information on a subject of so little 
interest to them. 

The substance of the preceding observations may be re- 
duced to this — 

First, The firat four and the sixtli observations tell us that 
in lat. 60° to 62° the snow line at a shoi-t distance from the 
coast may be considered to be at 4300 English feetj or there- 
abouts. 

Secondly, lu the same latitude, towards the centre of the 
country, it rises (by the 5th, 7th, 8th, 9th, and 10th observa- 
tions) to 5300 feet. 

Thirdly, In lat. 67°, in the interior, it has fallen to 3500 
feet, and is not much lower on insulated summits in laL 70°, 
though oa the coast it falls to 2900. This trifling effect of 
latitude is partly expliuned by the marked tendency of the 
summer isothermal lines to run parallel to the peninsula of 
Scandinavia. 

Von Buch has remarked, tiiat Is Norway and Lapland the 
planes of vegetation of the pine and birch run nearly parallel 
to the plane of perpetual snow — the intervals, as observed 
by him at Alten, being given by the following table of limit- 
ing heighbi of vegetation above tbe sea : — 
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VBGETATIOH IN LATITODB 70°. 
The Plna (Amiu tsbtettrii) cea»«s >t 



Tha Birch (Bttala aUxi) et 
Bilberry ( VacciiUum Myrtiliiu) eeu«« v 
HounUin Willow {Salix MyriinUit) ca& 
Dwarf Birch (fietola wrna) ceuea at 
The Snow lia« .... 



tSJ metrw = 780 Bug. ft. 
182 metrea = 1680 Eng. ft. 
}20 metres = 2030 Gng. ft. 
%66 metres = 2160 Eng. ft. 
}86 metr™ = 2740 BDg. ft. 
>eo metrea = 3i80 Eng. fL 

From the growth of the birch he has estimated the level 
of the BDow line in the ialandB of Qoaloe and Mageroe, 
thongh neither of these rise to the requisite limit. It ia pro- 
bable, however, that the direct sea blast to which those bare 
rocks are exposed must act chemically upon vegetation ia a 
way which would render the deduction of the snow line con- 
siderably doubtful — which doubt is confirmed by the more 
recent determination of the snow line on the island of Sei- 
land, oppo^te to Qaaloe. Still, as a gaide to fill np the g^s 
of direct observation, X add some determinations of the limit- 
level of the common birch in Norway, chiefly taken irom the 
Gcea Norvegica, from Naumann'g TraveU, and from the 
observations of Wahlenberg, and of Smith the Norwegian 
botanist. These are important, as indicating the law of the 
phenomenon. Von Bnch estimates the interval between the 
limit of the birch and perpetual snow at about 1870 English 
feet throughout Norway ; Wahlenberg, at I960 English feet ; 
which probably represents best the results in higher latitudes. 
In the following table, I have inferred tbe height of the snow 
line from the limit of the birch, by adding 1900 feet to the 
latter number; and I have added in another column the direct 
dot«rminationB of the snow level previously g^ven. 
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Pl<M»i iihen tlu SnjHrior Unit of Itie Bircb tuii 




SQO«Lii»ln£neli<hfl.j 


of Birch in 
EngUahft 


,.^. 


OlMtrred. 


Lai. 591°- Gou.t«.field, TeUemirkeD (mloti*) I 

3800, 3290 Khenish feet ) 

Lat.E9i°. SuledalB-field, 3090,2760 Rh.ft.fcoa«( 

L»t. eC-ei". H«rd»nger-field, 3320, 3440 Rh. 1 

a, Fille-field, 3300, 3630 Rh. a (inland) J 

ft,,Folgsfond, 1900. 3100, Vow, 2630(«aM) J 

Lat. 62°. Loin, centrBl chain, 3150 Rh. ft.; Do- 1 

Tre, 33T0, 3350, 3600, 3820 ; Konwu, 3400 ; 

mean 3350 {inland) J 

Lat. 64°, North Throndlyems Amt, seven oh- 1 
BerTBtioM, of which the higheat is 3130 
Rh.n. on the Swediah frontier; the lowest 
1790Hh. ft. on theBiSrge-field; mean 2000 


3S60 

3010 
3630 
2450 
3460 

2060 

1300 
1710 

1300 

1460 

T60 
430t 


5460 

4910 
5420 
4360 
S350 
4110 

asio 

cotut. 
3200 
3610 
3100 

3360 
2650 


6100 
4370 
6300 

3460 

31S0 
2940 


Lat. 67°. Gllleskaal, Salten, near the ua, andl 
also near great Ice€e1ds of Fondal, 1200 
Bh.fl.; Stegen, 1320(Ma.i) .... J 

Lat.67''.Sulitelma,W.side 1100, E. aide 2100 
Pr. ft (Mland) "... 

Lat. 68°. Lofodden 1510,« 1070, 1030 Uh. ft.; 


Lat. 69^°. Alten. Fiumarken, and inuriOT ge- 
nerally, 1560, 1650, 1300, 1420, 1150; Eaa- 
fiord, 1530 ; mean 1420 

Ut. T0°-6. Qoaloe, 227 metres (Seiland, mow { 


Lat. ri*-2. Mageroe, North Cape, 130 metres 



By means of a graphical construction, derived f^m the 
preceding table, I have succeeded better than I could have 
expected, in representing the variation of the snow line, and 
the limit of the birch in Norway, in terms of the latitude. 
But it is absolutely necessary, on the roughest estimate, to 
distinguish the Coast climate from the Inland climate. It 
appears, on the slightest examination, that the limit both of 
the birch and of perpetual snow rises as we recede from the 
coast towards the interior, the amount, however, varying be- 
tween one latitude and another. By Coast, be it observed, I 
do not mean the actual shore exposed to the blast and spray 
of tlie open ocean, but generally (with some exceptions, how- 

• Lodingen, gheltend eiposore. Von Bach. 

t Prom eiceHi*e exposure notcomparable to the others. The eame remark 
applies in some degree to the preceding ohservatiouE at Qoaloe. 
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ever, as at Kaa-fiord, which has a cootineDtal climate), the 
comparatively narrow space where the moontuns have a de- 
cided western declivity. The result of the projection (due 
regard heing had to the number and worth of the observa- 
tions npoQ which it is based) is, that the curves are nearly 
flat between 69° and 62°, where they begin to decline rather 
rapidly — passing from convex to concave abont the 65th 
d^ree, from which point northwards they decline, bat with 
extreme slownesB. This form of the snow line is, I am per- 
suaded, in the main correct. The rapid fall north of the 
Dovre-field, its flatness in the sonth, and its slow declivity 
in the north, all correspond to observation. I shall now give 
a table founded on these curves, for evei^ two degrees of 
latitude. 

Table of thb He tout of the Snow Line 
AMD Limit of thk Rohhon Biroh (fiatnia aSta) in Noewat. 



,^,Ji """^ 


LindtDfBlnta. 


North. 


InMrkir. 


C<«t 


Uffernica. 


Inurior. 


C««t. 


DiBercBce. 








R.,.Ft. 






Eng. FL 




6B00 


44S0 


1050 








62° 




4160 


lUSO 


3360 


2480 


900 


61' 


4200 


36no 


6.10 


3300 


1900 


400 


er 


aroft 


8200 


460 


1760 


14S0 


300 


88° 


3460 


3000 


4S0 


1600 


1160 


360 


70° 


33S0 


2900 


4S0 


13S0 


960 


400 



It will be understood that these numbers must be oon- 
udered as mere approximations. Errors of from 100 to 200 
feet may well occur in the best determinations of this kind. 
Besides, the distinction i^ Interior and Coast evidently does 
not admit of precision. 

Beyond the limits of Norway the depression of the snow 
line is probably much more rapid. Over the ocean we come 
into wholly new climatic conditions. The level of the snow 
line at Cherry or Beeren Island, lat. lii^", has been estimated 
at 180 metres, about 600 English feet, and at Spitzbergen, 
lat. 79^°, at ; but I have already stated that this last result 
is inadmissible. 

The preceding discussions establish completely the influence 
of climate in detennining tiie rise of Uie snow plane towuds 
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tiie iaterior. This is most conspicuons about lat. 60° to 63°, 
where the difference, it would appear, amounts to perhaps 1000 
feet ; but rapidly declines in lat. 64', corresponding, in fact, 
to the peculiar change in the form of the peninsula (referred 
to at page 190), which there rapidly loses its massive and 
elevated character, and Jhe climate becomes in consequence 
more maritime. The rise of the snow line may even be traced 
OD the east and west side of the outlying mountains near the 
coaBt. It depends partly on the same cause as the rise of 
the snow line in the interior of Asia — the comparative dry- 
ness of the climate — but in great meaaure also on the greater 
effect towards the interior of the solar rays, which at Bergen, 
and on the coast generally, are so often obscured by clouds 
and fog. Wahlenbei^ long ago remarked the superior im- 
portance of the heat of the sun in melting snow, compared to 
the effect of rain,* This is also true in Switzerland, though 
exceptions are sometimes striliing.'l' But in Norway, the 
rain which falls on summer snow can have no great warmth, 
Dor be in any great quantity. We shall probably much ex- 
aggerate its effect, if we suppose that one-fourth of the yearly 
fall on the snow fields is in the state of rain, and that the 
mean temperature of that rain is 40" F. This quantity would 
thaw no more than one-fiftieth of the snow fallen at other 
seasons. I 

We observe in passing, as the result of the comparison of 
tlte coofigoration of the country with the position of the snow 
line, that though the sortace actually covered by perpetual 
snow in Norway be small, yet the monntainons districts and 
table-lands everywhere approach it so nearly, that the snow 



* "Calore aolii nix melius KilTltur quiin pluvlu omnibtu calidia:" atidmora 
to the same parpoee. — Flora Xopponica, Introd., liL 

t The floodi of September 18G2 &t Chuaoani were ceused m^iilj by % 
deluge of werm rain, irhicb acted elmultaneonslj on the glaciers and eoows up 
eT«a to the lanmit of Ifoat Blanc, wbicfa wae taea all the while from Cfaa- 
moODl, wbereae falling bdow alwaje ooneeali It more or leaa. Uy guide Ad- 
goate Baimat mentioned theae facts to me In a recent letter. 

% H. Durocber has computed, from the observations made at the convent of 
the Great 8t Bernard In Switzerland, which Is but little belon the snow line, 
that not more than ortt-nintltuk of thg annual now ii dlMolved hy tlie nun. 
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pUne may be Baid to hover orer the peninflnla, and any canae 
which Bhould lower it even a little wonld plunge a great part 
of the country under a mantle of froat. Nay, bo nice ia &e 
adjuBtiQent, that even the oonvexity of the rocky contour baa 
its coanterpart in the fall of the snow line near the coast, 
and in the generaJ depression towards the north. The inci- 
dence of this remark will presently be more fully perceived. 



Notice of the "Silurian System of Central Bohemia, hy 
Joachim Barrande."* Communicated by James NicOL, 
F.R.S.E,, Regius Professor of Natural History, UniTersity 
of Aberdeen, 

Some time ago the introductory portions of this volume 
were noticed by us in the Bdinburgh New Philosophical 
Journal, vol. 1. (January 1851), p. 107, Irom a copy kindly for* 
warded by the author, In this notice an account was given 
of some of the more important geological results at which M. 
Barrande had arrived by his long and laborioaa researches. 
Referring the reader to this article, we now proceed to the 
more immediate subject of this volume, which contains a 
highly interesting account ofhis investigations into the struc- 
ture of tboee aiagular crustaceans — the Trilobites — >whieh 
form a large portion of the ancient fauna of Bohemia, and also 
of many districts of our own country. To shew the extent of 
these researches we may mention that they occupy more 
than 800 qoarto pa^;es, aud are illustrated by above fifty 
plates, full of very beautifully executed figures. In collecting 
the materials for this curious history, M. Barrande was assist- 
ed by numerous workmen, trained under his own eye, to 
seek oat and bring together the shattered fragments of or- 
ganic beings buried in these old strata. He pays a well- 
merited compliment to the zeal, skill, and intelligence of the 
humble Bohemian peasants employed in this minute and 
laborious research, who, be says, have improvised a Qomen- 

* Sy»t6iae Silurian du Centra de la Boli4ine, par Joaclilm Barrande. VoL i., 
wltii vol. of platea. Tragus aud I'aiis. 
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clatnre in their own language, botb for the animals and the 
rocks in which they are found. Some of them who have 
been longest in his employment are not only able to catch 
the most evanescent traces of the minuteat embryos with the 
microscope, bnt at once recognise any new or rare form in 
the district where they are engaged. 

M. Barrande has thus been enabled to extend his re- 
sewches over a far wider range of localities, and to bring 
together a greater number and variety of specimens than 
would have been possible for an isolated individual. Some 
of the results of this wholesale mode of collecting specimens 
are not only curious, but of importance in the history of the 
animals. Thus the Dalmaaites socialis is one of the most 
common trilobites in Bohemia. It is characteristic of the 
quartzites of his stage D., some beds in the Drabow moun- 
tains being quite full of fragments of it, which form often 
nearly the entire surface of the rock. Yet they were only 
fragments ; and it was some years before perfect specimens 
of the whole animal were found in another locality. But 
these were badly preserved, and though collected in hundreds 
did not give the information on the structure of the animal 
that was wanted. At length a new depository of them was 
discovered in the Drabow mountaios, with perfect, well-pre- 
served specimens. In these, however, the body was always 
extended, and a new locality had to be discovered before any 
were found rolled up, as was the case with all of them it 
fiimisbed. Eight years had been spent in these researches, 
and some thousand specimens of this Dalmanites had passed 
through his hands, but all of adult individuals, when a new 
locality enabled him to complete the history, and to trace 
out the singular metamorphoses it undergoes, as represented 
in the highly interesting series of figures in his twenty-sixth 
plate. 

Ten years' researches were thus required to work out the 
history of this single trilobite, and the same was true of 
many others. A second result of this persevering diligence 
was the great increase in new species which it often produced. 
A quarry was sometimes wrought for several years without 
adding a new form to his list, when all at once some novel 
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apecicfl wonld rewfird bis toil. Ab a stjmulas to geologists 
in other little explored regiona, we may mention, tliat whilst 
Bohemia, previous to his time (1840), bad only fumisfaed 
twenty-two species of palteozoic fossils to science, he has 
now raised the number to 1200 species, most of them fully 
represented by numerous lino specimens. 

The very high value of M. Bairande's researches, botb in a 
zoolo^cal and geological point of view, will perhaps be best 
indicated by a brief notice of some of their results. He com- 
mences with a general account of the component elements (^ 
the body of the trilobit«s. In this he notices the broad and 
long forms which the various individuals of each species pre- 
sent, and which seem to correspond to the two sexes, — the 
males represented by the long, the females by the broad 
specimens. He also confirms Mr Salter's observations, that 
the former are besides indicated by more prominent eyes, 
and by numerous points, spines, or other ornaments on their 
shell, similar to what is well luiown to occur in insects at the 
present time. He then notices each bf the three segments 
of the body — the head, thorax, and pygidium or tail — in suc- 
cession. On the head, be describes its general contour, the 
form of the glabella or median lobe, and of the furrows by 
which it is bounded. The sutures or joints by which the 
cephalic carapace is divided into several distinct pieces, are 
fully explained, and illustrated by figures of those observed 
in the forty-five genera he has studied. These joiota have 
not been noticed la the recent Crustacea, and were probably, 
as Burmelster thinks, intended to facilitate a slight motion 
in the pieces when the animal rolled itself up. 

The eyes of the trilobites have always been regarded with 
much interest. He has found these organs in many species 
formerly supposed to be destitute of them ; but a few genera, 
as Agnostus, Ampyx, Dindymene, and Diouide, shew no trace 
of eyes; whilst in Conocephalites and Trinucleus some species 
possess and others want them. Singularly enough, all these 
genera belong to the lower Silurian rocks ; whereas only one 
species (of Ampyx) destitute of eyes has been hitherto ob- 
served in the upper Silurian stages. In one species, the 
Trinucleus Bucklandi, the eyes seen in the young specimens 
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diaappeu" in the oM, aa ib the case in existing nature, in 
Bome BesBile or parasitic crustaceans. In the structure of 
the eyes M. Sammde notices two types, — ^the first in Pha- 
copa and Balmanites, which have the oomea opaqne, like the 
other parts of the cephalic envelope, and penetrated by 
minute holes placed in quincunx, through which the lenses 
project ; the second, found in all the other genera, has a cor- 
nea different from the common integument, and either smooth 
cm the surface or tuberculated over the individual l^ses of 
the compound eye. The number of these lenses varies in the 
funne species, increasing with age. It is still more variable 
in different species, as the following very interesting table 
will shew : — 

Sp«lM. I^™ 

AegliuarediviT*, Burr. ,,. 7C0 

Brouteui BroDgniacti, £<irr. ... 1000 

B. pBlifer, £<jir *00O 

Asaphua nobilis, Sarr 12,000 

Reraoplaurides rsdiana, Sarr.... 16,000 

In the genus Harpes alone, simple eyes, like the stemmata 
or ocelli of the recent articulata, appear, and only two or 
three in number. Both these and the diverse forms of the 
compound eyes are represented in Plate 3. From this it 
would appear that the individual lenses are generally round 
or hexagonal in form, and never quadrangular, as in some 
modern crustacea. This fact, and the smoothness of the 
cornea, would seem to indicate that the eyes of the trilobites 
were rather an agglomeration of simple eyes than truly com- 
pound eyes, like those of the higher Crustacea now living. 

M. Barraode next describes the other portions of the head, 
the checks, with the hypostome and epistome, pointing out the 
value of the characters which the forms of these parts furnish 
to the paleontologist. We, however, pass on to the thorax, 
and to his account of the various segments of which it con- 
sists. As is well known, the number of these was at one 
time thought constant in each species or genera, and this prin- 
ciple was applied to their classification and determination. 
The analogy of existing nature might have taught us that 
this would probably be true only of full-grown individuals ; 
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and M. Barrande's obBerrations, as we shall soon see, folly 
confirm this view. It, howeveF, appears, that in the adult 
trilobites the number of segments in every part of the body is 
constant for each ^>ecieB. Emmerich's law of the constancy 
of the Dumber of segments furnished with pleurae (20), on the 
other hand, is not established. So also the supposed law tiiat 
tite number of segments in the thorax of each genus was con- 
stant, has not stood the test of M. Barrande's wide expe- 
rience) though, Bingularty, no exceptions have yet been ob- 
served in the genus Fhacops, from which it was first deduced. 
Still less have his observations confirmed the supposed law 
of the constancy of the number of segments in the whole 
bodyofeach genus or family of trilobites, the abdooten giuning 
in number as the thorax lost, and the reverse. As general 
results, M. Barrande finds the number of segments varying — 
ID the bead, from species in which no segmentation appears, 
to 6 segments in Paradoxus spinosus and others — ^in the 
thorax, from 2 in Agnostus to 26 in Harpes ungula; in the 
Pygidium, from 2 in Sao hirsuta, and many others, to 28 in 
Amphion multisegmentatus ; and in the whole body from 11 
to 38, or in the last-named species perhaps to 52. In the 
same genus the number of segments in the whole body range 
from 24 in l>almanites solitaria to 88 in D. auricnlata. 

The power of rolling themselves up was long considered 
as highly characteristic of certain trilobites, and even made 
the basts of some systems of classification. M. Barrande 
gives many highly interesting obaerrations on this faculty, 
for which we must refer to hia woi-k. Of the forty-five 
species he studied, twenty-seven have been ascertained to 
roll themselves up, — in eighteen it has not been ascertained ; 
but, except Ellipsocephalus, Ogygia, and Paradoxides, only 
few and fragmentary specimens have as yet been found of 
these species. On the whole M. Barrande concludes that 
this power was common to the tribe, and therefore not 
characteristic of particular genera or species. 

M. Barrande next notices the forms and characters of the 
py^dinm, but we pass on to the section in which he treats 
of " the feet and organs of the trilobites." In regard to the 
former, his observations only confirm the fact that these or- 
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gans eitber did not exiat, or were of such a soft and perieh- 
able nature as to leave no recognisable impressioD on the 
rock. Adooin and BurmeiBter both came to this conclasion, 
from considerations drawn from other features in their 
organization, and none of the instances of the snppoaed 
diecoTery of feet bare borne the test of strict investigation. 
It is different with the iDtestinal canal of the Trinuclens, 
first observed by Professor Beyrich, which the anther has 
also discovered in many specimens of the same species. 
These were found in the quartzites of the Drabow moun- 
t^ns, and the intestine which runs down the interior of the 
median lobe or axis, from the glabella to the posterior mar- 
gin of the pygidium, is either empty or full of a very fine 
clay. The chemical nature of tbis substajice would be inter- 
esting, as giving, perhaps, some iudications of the food of 
these crustaceans. 

Our limits compel us to pass, without further notice, the 
very important section on the nature and ornaments of the 
shell or test of the trilobites, some portions of which famish 
valuable materials not only to the geologist, but to the zoolo- 
gist. The account of the metamorphoses which many of 
the trilobites are now shewn to undergo, is also well worthy 
of the study of the zoologist, as illustrating many particulars 
in this remarkable peculiarity of the articulata. In several 
species the author has followed the successive changes from 
the time when the young trilobite escapes from the egg* 
till it attained its full dimensions. In some this was not 
possible, as the animal in its early stages seems, like some 
recent crustaceans, cot to have possessed a shell, and thns 
to have left no record of its first forms. The Sao birsuta 
and Dalmanites socialis furnish the most complete series of 
changes, the young animal being represented merely by 
the head divided into three lobes, whilst the thorax is 
wanting or rudimentary, and no trace seen of the tail. In 
a second group, as Trinuclens omatus and the Agnosti, 
even in the first period the bead and pygidium are distinctly 
seen, but incomplete, and there is no trace of the thorax, of 

* The «{»■ Ui«iiiBe1vM an figured in Plate ST, llg. 1-3. 
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which the segments are only gradually developed. In some 
higher groups all the parts of the body are at all times re- 
cognisable, and the change is principally in the form and 
number of the segments. Such metamorphoses have now 
been estahliBhed in sixteen genera and twenty-eight species. 
M. Barrande thinks that this number may be greatly in- 
creased by new discoveries, but would not extend it to the 
whole fomily of trilobites. Some DaturalistB hare even 
endeavoured to call in question the fact altogether, though 
we must think without reason, when we take into account 
its certainty among the living families of crustaceans. M. 
Barrande refers such doubters to his collections for proof of 
its truth ; but as few can take a journey to Bohemia for this 
purpose, we think the remarkable series minutely engraved 
in the plates 7, 18, 26, 30, may serve for their convictioD, 
if studied without prejudice. 

The geoloj^cal distribution of these trilobites along with 
the other fossils was noticed by ua in our former article on 
the introductory portion of M. Barrande'a work. He now 
sums up his observations on this and other Silurian regions 
in the following general propositions. Igf, "Inconsequence 
of local conditions, the fossiliferous formations of the Silurian 
system present in each country a series of distinct stages, 
each characterized, either by the nature of the rocks which 
compose it, or by a particular fauna, more or less distinct 
(tranchee). 2d. These local stages, considered individually 
do not exhibit in general any complete or constant agree- 
ment, when we seek to establish a parallel between them, 
by comparing distant countries with each other. In other 
words, the local stages of different countries are distinguished 
from each other, either by the nature of their rocks, or by the 
zoological composition of their faunas, or by the order of the 
succession of these. Nevertheless, it cannot be overlooked 
that there always exist very numerous relations between the 
animal forms that constitute the mass of these local faunas, 
even at great geographical distances. 3d, If we group the 
local stages in each of the Silurian regions according to the 
sum of tlie analogies noticed among the fossils of all kinds 
that they coattun, and in particular in accordance with the 
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succession of generic and specific forma in the tribe of tri- 
lobites, we find everywhere three grand physical masses 
similar one to the other, and superimpoaed in the same 
order. These masses or groups are characterised hy as 
many general faunas — ^tbat is to say, faunas whose extent 
embraces the whole Silurian world, and which present among 
themselves a striking harmony, in respect both of their eoo- 
logical composition and the uniform order of th^ir succession, 
wherever their presence has been determined. We distin- 
guish these three Silurian faunas by the names of Primor- 
dial fauna, second fauna, third fauna. The first two 
divide unequally the geological height of the lower Silurifui 
formation, whilst in the third we comprise, provisionally, all 
tiie beings buried in the superior division." 

M. Barrande has represented the facts bearing on this 
subject, so far as the trilobites are concerned, in a very clear 
and striking manner, in Plates 50 and 51. His primordial 
iauna is by far the most distinct ; no species, and in Bohemia 
only one genus, Agnostus (in Sweden also another, Amphion), 
of trilobites, passing from it into the higher beds. Bat we 
agree with him that this is no sufficient ground for separa- 
ting the beds containing this fauna from the other Silurian 
rocks as a distinct formation. Still less can we, for a similar 
reason, separate the second and third faunas, or the lower 
and upper Silurian groups, connected as they are, not only 
by many genera, but even by several species, including, 
as we must do, those ia hia " colonies." On looking at the 
plate, the true physical cause of the great break in the zoo- 
logical series is at once apparent. The primordial fauna is 
cut off by an enormous eruption of igneous masses (por- 
phyries, &c.) which destroyed all organic beings in the limit- 
ed basin of Bohemia. These are followed by ccmglomerated 
marking shallow seas, and a bottom on which trilobites could 
not live ; and it is only when the appropriate sea-bottom of 
schists and quartzites returns that they again reappear in 
great abundance, but of course, after such a long interval, in 
new types and forms. His second division is closed in like 
manner by eruptions of trap ; but these we would conjecture, 
from the nature of the connected rocks, both less extensive, 
and effecting less physical change on the sea-bottom, and, 
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coaHequeotty, also lesa mntaUon in the co-existii^ organic 
world. 

We cannot now enter further on the rich field for specula- 
tion which this portion of M. Barrande's work preBents, or 
notice the important conclusionB at which be arriyea. Still less 
will our limits permit as to follow him in his critical review 
(rf the varions Bystems of classifying the trilobites, or in his 
minute and elaborate descriptions of the genera and species 
found in Bohemia. This portion of his work, with the 
accompanying aeiiea of plates, must henceforth be in the 
hands of every practical geolo^pist who wishes to make bimr 
self acqtifunted with the form and stractore of these most 
ancient denizens of our globe. Even tiie zoolojj^st, who 
wishes to review the varted forms of Articulate organization, 
will find it indispensable for his purpose, as containing not 
merely Uie largest mass of materials, but many interesting 
features in the form and structure of these animals which 
we do not remember to have seen mentioned elsewhere. 

In conclasion, we would congratulate M-Barrande on this 
successful result of his long and laborious undertaking. An 
exile from his own land for loyalty to his prince, he has well 
reptud tiie hospitality with which Bohemia received him, and 
connected his name indelibly with her scientific history. 
But in his sueceas we must confess that we feel a special 
interest, from the connection in which it stands witii the 
geological history of the British Islands. M. Barrande tells 
OS he was specially led to the study of these ancient rocks by- 
reading the Silurian System of Sir Boderick Murchison, which 
proved to him, as to so many other geologists, a sure guide 
in tmravelliug the mysterious history of the oldest of known 
creations. The beneiita he derived from this classic work 
of our distinguished countryman he now repays with interest ; 
and we expect soon to see the influence of M- Barrande's 
valuable researches exhibited in new light dawning on many- 
obscure points in the geolojpcal history of our own land. In 
this expectation we wish him all success in hts labours, and 
shall look eageriy for the appearance of the two remaining 
volumes of this highly important work, We are glad to . 
learn that the engraving of the plates for these volumes is 
now far advanced. C^XHjIc 
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On Vesiclet in the Abdominal Cavity and ITterut, eontmn- 
ing a Mulberry-like Body rotating on its Axis, and on the 
Exputaion of the Ovisac from the Ovary. By Mabtix 
Baret, M.D., F.R.S., F.R.SJ;. (Commanicated by the 
Anthor.) 

Of such Tesiclea a very mmute description baa recently 
been given hy Keber,* who found no fewer than eighty of 
them in Beven-and-thirty rabbits. And lai^e as the number 
of rabbits was, this indefatigable observer discentinned his 
researches only because no more of these animals could be 
obtained. He opened scarcely any rabbits without finding 
one or more of the vesicles in question. Their diameter was 
generally about i^"". Some were smaller, others as large aa 
Ij™. The smaller were tolerably round, the lai^er ones 
mostly elliptical, sometimes tapered at one end ; and some 
were hean-shaped. They had a fibrous membrane. Their 
position was eiUier on the fimbriae of the Fallopian tube, or 
on the tube itself, or on the peritoneum in its neighbourhood ; 
sometimes on the horns of the uterus, and in several instances 
imbedded in the mucous membrane of the latter near its 
junction with the Fallopian tube. They were attached by a 
ramification of bloodvessels. A ciliated and vibrating epithe- 
lium lined the inner surface of their membrane. A mulberry- 
like body was seen in their interior, consisting of corpuscles 
bearing cilia, by means of which it rotated on its axis. The 
rotations of this body lasted from an hour and a half to two 
hours. Its diameter averaged ^\"', that of its corpuscles 
about jiT""' Nothing like uniformity was presented by the 
vascular condition of the sexual organs, which in this respect 
varied greatly. Keber has given other det^ls, not required 
in this communication. 

In my " Iteaearches in Embryology " many years ago, 
vesicles such as those found by Keber were often seen Im- 

* In bis irork entitled " Ae Spermatoioorum Introttu in Ouuia," It!9Dlgs> 
berg, 18G3. — The lut Dumber of thia Jtyumsl brlefiy noticed Eeber'i obMrra- 
tions OD theee vadcles, u well a,* those of the author of the preient commnni- 
cation. The latter now givee a more particultu' accoont of them, and of torn* 
recent obaervalioni of his ovrn, 
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bedded in the mucous membrane of the uterus, and attached 
by bloodvessels near the junction of the uterus and Fallopian 
tube. But being in search of ova, which it was important 
to obtain without delay, I again and again passed the s^d 
vesicles by, and perhaps might never have g^ven them more 
particular attention, had it not been that the small size of one 
of them, by bringing its centre into view, revealed the pheno- 
menon of a body rotating on its axis. The vesicle was ellipti- 
cal and measured in length f'. The rotating body had a 
diameter of jV'^t i^^ corpuscles measured about jiTs". I 
watched it rotating for half an hour, though an hour and a 
half bad elapsed after the rabbit bad been killed before the 
examination of the rotating body was begun. Of this vesicle 
and what was seen of its contents I published an account, 
with a drawing, in 1839.* The observation was incidental, 
and the account given of it was far lesa complete than it would 
have been had I known of the rotating body sooner. Singularly 
enough, that body entire and rotating was seen by me but 
once. Elliptical brown punctate corpuscles, however, the 
debris of such a body, I afterwards repeatedly observed. 

Keber is of opinion that whether found in the abdominal 
cavity or in the uterus, and however different in size, the 
vesicles in question are the same; and fartber, that the vesicle 
in which I had incidentally observed a rotating body was one 
of these. In this'opinion I agree with Keber. 

What are the said vesicles containing a rotating body T 
Keber believes them to be ova. 

When in 1839 I saw a vesicle which contained a mulberry- 
like body bearing a perfect resemblance to the essential part 
of the mammiferons ovum in several of its phases described 
by me at the same time — that body rotating on its axis — the 
thought naturally arose : Hare we not here a mammiferous 
ovum exhibiting rotation like that of some of the lower ani- 
mals ? The resemblance, however, did not extend beyond the 
rotating body. The membrane of the vesicle was fibrous, — 
it was connected by bloodvessels with the nterus, instead of 
lying in its cavity unattached, — there was only one membrane 

• Phil. Tma., 1839, p 36S, PI. IX., fig. ISl. 
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to be seen, — this was certainly not what had been the zona 
pellucida, — and the mulberry contaioed no large cell in its 
ioterior — my " queen-bee in the hive." I therefore did not 
Tenture to consider it an orum. (But in 1841 I had the 
satisfaction to see from MuUer's Archiv, that the said inci- 
dental observation of uune had led to the discovery of rota- 
tion in what waa certainly tlie mammiferous ovum.*) 

I therefore cannot agree with Keber, that the vesicles in 
question are ova. What ilien are they t For I am satisfied 
that he is right in saying — and he was the first to say — they 
arise m the ovary. I will now mention a few facts that may 
assist in determining what these vesicles really are. 

Up to 1838 the cavity containing the mammiferous ovum 
in the ovary was known only as that of the Graafian follicle or 
Graafian vesicle. In tiiat yeart I made known the mode of 
origin of the Graafian follicle, and in 1841| made several 
additions which shew how it stands related to a " cell." The 
Graafian follicle arises in the following way. There is first 
Been a large cell. The nucleus of this divides into a large 
namber of nuclei, which in colour, form, and size, are exactly 
tike the early state of mammiferous red blood discs. From 
their origin in a mother-cell, these nuclei after their libera- 
tion are found in groups. They form cells which are ellipti- 
cal at first, become more spherical, and sometimes tapered at 
one end. The number of these cells is countless. But very 
few of them are matured and make their appearance at the 
surface of the ovary, though the rudiments of an ovum are 
seen in aU. They are highly elastic, and remarkably trans- 
parent. They acquire a vascular covering, and there is thus 
formed a Graafian follicle. Von Baer's " couche interne " 
of this follicle is the originally independent cell just referred 
tOt and his " conche exteme " is the vascular covering which 
that cell acquires. Tliat cell I found to be common to all 
the Vertebrata, and in all these to arise, pass through stages, 
and acquire a vascular covering, in essentially the same way 
as in Mammalia. There is thus formed the capsule of the 



* Seen in one rabbit by Prof. Bi»choff. 
t Phil. Tram., 183S. t lb., 1841. 
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Bird, &c. This Cftpsale is analogouB to the Graafian follicle 
of Mammalia. The Graafian follicle ia therefore not a atmc- 
tnre peculiar to Mammalia, as bad np to 1838 bees sapposed. 
The said ortg;inall7 independent cell — tbe foundation of both 
Graafian follicle and ct^ule — I proposed to call tlie ovisac. 

There are several points connected with the oviaac to 
which, on this occasion, I ask particular attention. I. The 
capillaries in ramiiying on tlie ovisac often include minuter, 
or as I called them parasitic oviBacs, which thus come to lie 
bebteen the membrane of a large one and its vascular cover- 
ing. I once counted more than fifty in such a position in the 
capsule of a bird. 2. The ovisac readily admits of removal 
from its vaacnlar covering, which, however closely applied, 
does not become connected, — there is no penetraUon of its 
membrane. 3. When research of the minutest kind is made 
on the mode of origin of the ovisac, its young membrane is 
found to be made up of nacleolated nuclei, which later stages 
shew to have had witliin them the elements of fibre. 

In 1839 I published the following fact.* An ovary of tbe 
Hog, with a high degree of vascularity in all the parts, pre^ 
sented three ruptured Chraafian follicles, with four on tlie 
point of bursting. None of these were distended beyond a 
moderate size. Bloody strings of a fleshy substance were 
hanging at the orifices of two out of the three ruptured 
Graafian follicles. In the infondibnlnm of this side there 
were several of the same kind of bloody masses of a string- 
like form, suggesting the idea of their having been rolled-t 
Some of the string-like masses found in the infundibulum, 
as well as those pendent at the orifices of the ruptured Graa- 
fian follicles, on being examined with the microscope, pi«- 
sented a multitude of ovisacs, varying in size from ^g" and 
less to i'". Of one of these, and of its ovum, 1 gave a diaw- 
iagX- 1 added, " The presence of such objects in the infim- 
dibulum appears to be not nnfrequent in tbe H<^. I have 
observed them also in the Cat."§ 

• Phil. Trwl., 1B39, pp. 319, 320. 

t Id cCQDectlon with the rotkd appaaruioe i^ theM minora. I re&rred to the 
moBcular bIsM >t certain periods of tiie middle coat of the infundibnluin. 
J rhU. Trane., 1839, PL V., fig. 102. | lb., p. 320. 
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No doubt, as I ihen suggested, tbe multitude oF mmute 
ovisacs thus found in the iafundibulutn are what from their 
positioD I termed parasitic, these having been involved in 
the rupture of a G^'aafian follicle, and thus expelled. Lying, 
however, as these do, between a larger ovisac and its vascular 
covering, the escape of the parasitic ovisacs implies the ex- 
pulsion of the larger one. And it is very possible that it 
was this larger ovisac with its ovum that I have just men- 
tioned as having been represented by a drawing.* 

"Whether such was the case, however, it matters not. All 
that I wish to shew from tbe saJd observation is simply this ; 
That ovisacs in large numbers are found outside the ovary, 
and therefore that ovisacs are expelled from that organ. 

But farther, I have reason to believe that in most instances 
the Hogs, in which are frequently found such ruptured Graa- 
fian follicles, have had no connection with the male. And 
lastly, from what I have since noticed in other Mammalia, 
and especially in the Rabbit, I am satisfied that the following 
is common to this class of animals, viz. — In the rutting season 
when there has been no connection with the male, the ovum 
does not escape Irom its ovisac ; for the ovisac itself is ex- 
pelled from the ovary with tJ>£un fecundated ovum, contained 
in it. 

Of what I had thus seen to happen in Mammalia on the 
expulsion of an ovum from the ovary in the rutting season, 
when there bad been no connection with the male, I Was re- 
minded by Keber's facts. And the conviction arose, that 
the vesicles with a rotating body — certainly not ova — are 
ovieacs. In favour of such an opinion was the fibrous struc- 
ture of their membrane,! a"tl their usually large size. I 
have already published this view,! and have ^nce received a 

* PhU. TnuiB., 1839, PI. V., fig. 102. 

t In the fibroui Btructuia of tha mambrtiM of th« veaiolea coat^ing fc rotst- 
'ing body, Kabcr foreuv ui objection lilielj to be nised t^aiost hia view that 
thejr are ova; the TitalbiFj membrane (lOna pellncida) never becoming fibroai. 
Thii otqection baa been met b; my opinion, that (be? are not oth bat oriuea. 
For drawings vhieh I gave in 1841 of young ovitacB preBebt, In Uie nndeolited 
nuclei of which their nwmbrane ia at fliat compoaed, the ejementa of fHiture fibre. 
(Pba.TrBiia,j 1841. Pi. XXV., figa. 181 to 173.) 

{ In the lait number of thia Journal. 
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letter from Dr Keber iDformiag me that he adopts it. He 
adds, that on becoming acqawnted with my obserrations on 
the escape of ovisacs in the Hog, be examined sereral of 
these aaimals slau^tered by the batcher, and in the very 
first of them found tiiree escaped orisaos on the onteide of 
tie Fallopian tubes. 

Hy health not admitting of much labour in microscopic 
research, I have lately requested for this pui7>ose the assist- 
ance of a friend. He first examined two unimpregnated 
rabbits, recording and reporting the restilta, which I quote 
in his own words. In one rabbit, he says, " I found no (race 
of escaped ovisacs ; but removed as many as fifteen without 
any difficulty from different parts of the ovaries. They were 
of various sizes, |" and nnder. They all were fibrous, .... 
contained one, two, or three ova, and were sufficiently clear 
to shew the ovum within when gently flattened." The other 
rabbit, five months old, he was informed had never had con- 
nection with the male. He bronght me two veHicles from 
tiiiB rabbit. One of them, A^he says, " was still in the ovary, 
but formed a iranslacent glistening projection upon the sur- 
fiice. Its escape was almost spontaneous after the inclosing 
ovarian membrane had been torn." We examined this 
vesicle together. It was elliptical, about J'" in length, and 
fibrons. It contained three ova, one of them well formed, 
the others smaller and apparently aborted. This vesicle was 
evidently an ovisac, freed from its vascular covering. The 
other vesicle, B, my friend remarks, " was lying at one ex- 
tremity of the ovary, slightly attached to its aur/aee, with 
the infundibulum in close proximity. There was therefore 
left upon its removal " [from the surface of the ovary] " a 
minute torn or abraded spot." Our joint examination <^ this 
vesicle yielded tlie following reanlts, which are important as 
shewing in what rejects a vesicle, B, attaelied to the surface 
of the ovary, resembled, and in what respects it dilfered from 
an ovieac (the vesicle A) almoet spontaneously escaping from 
that organ. In gize, B rather exceeded A, but bad a diameter 
of less than a line. In the fibrous structure of their mem- 
brane, and in their elliptical form, B and A did not differ. 
There was neither " zona pellucida " nor anything that could 
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lie called an ovam id B. But it contairud a mulberry-like 
body »uch as I had seen rotating on its axis. 

These obBerratione leave no doubt at all that the vesicles 
containing a mulberry-like rotating body have, as Dr Keber 
supposed, their origin in the ovary ; — that they are not, how- 
ever, ova, as he supposed them to be, hat ovisacs. 

The said vesicles then being ovisacs, it is to be presumed 
that the former ovum is represented by the rotating mul- 
berry. How does the one become converted into the other ! 
From what I saw in the Hog, it woald seem that some of the 
first changes, after the expulsion of the ovisac horn the ovary, 
are liquefaction of the yelk, absorption of the vitellary mem- 
brane, and enlargement of the germ vesicle and spot.* What 
follows I cannot say. But it is difficult to believe that there is 
anything in the ovum or ovisac so likely to produce a ciliated 
rotating mulberry-like body as the dividing and sub-dividing 
germ spot ; for I shewed this spot to fill its vesicle by such di- 
visions, and this before fecundation. An altered form of the 
genu spot, therefore, I believe to be represented by the said ro- 
tating body. The spot, as I have already said, is that of an un- 
fecundated ovum. And in harmony with this is the important 
fact, that the rotating body in the vesicles in question, though 
perfectly resembling the mulberry in the fecundated ovum, 
is much smaller, and contains in its interior no large cell with 
a nucleus, which nucleus, according to my observations, is the 
first appearance of what can be called the em&rj/o.t 

As to what becomes of these escaped ovisacs with their 
remains of onfecundated ova, I am by no means of ihe opinion 
that any of them are ever fecandated in the Fallopian tube 
or uterus. My belief is that they are finally absorbed, for 
in the same localities you find corresponding vesicles con- 
nected by bloodvessels with the part where they are found, 
having a thinner membrane, and either no more than traces 

■ • PhU. Trans., 1839, p. 320, PI. V., fig. 102/. 

t Von Bser's "primlciva trace" exhibila a later stage, ui altered form of 
Uie nncleuB of taj larg« cell firet aeen in the centre of (he mulberry, aod (hen 
pasaing to the surface. 
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of an epiUielial lining and of a mulberry, or no trace of these 
at all. Such states were also noticed by my friend in two 
rabbits which he examined, besides those already mentioned. 
In one he found two vesicles distinctly attached " by blood* 
vessels to the fold of peritoneum inclosing the ovaries and 
between them and the Iringe of the tubes. The capillaries 
mnning over the surface of these fibrous sacs were very 
plajnly seen with the current of blood in them ; yet they 
were so transparent as to admit of a full examination of the 

interior No trace of cells or the mulberry-like body." 

A third vesicle in nearly all respects the same he found in 
another rahhit attached to the fimbrice of the Fallopian 
tube. 

Owen aptly termed the Infusoria a minute police, — their 
office being to take up and retain in organic life particles 
about to be lost from it.* This comparison may perhaps be 
applied to the capillaries that ramify over the vesicles contain- 
ing a rotating body ; but in the very opposite way. Instead 
of retaining them in organic life, the capillaries lay hold of 
these vesicles as foreign bodies to be expelled, and they ac- 
cordingly take them up and effect their expulsion. In this, 
however, they seem to be assisted by the vesicles themselves. 
For as the rotations exhibited by & fecundated ovum belong 
to the changes essential to development, so, it may perhaps 
he said, do the rotations of the unfecundated mulberry-like 
body in its ovisac belong to the changes leading to dissolu- 
tion. 

The foregoing relates to the ovisac with an unfecundated 
ovum; the following to the ovisac after fecundation. lam 
about to give the substance of several more of the facts pub- 
lished in my second series of " Researches in Embryology" 
in 1839, viz.— 

1. Fecondation of the mammtferous ovum takes place in 
the ovary. \ 

2. A large aperture is seen in the ovisac just before ^6 
expulsion of the 'R&htiit' a fecundated ovum from the ovary. J 

• HuDtertsn Lectuni. f PhU. IWds., 1839, p. 350. } lb., PI. V., fig. 98. 
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3. In Mammalia the ovisac does not continue long in 
the ovar^ after tlie expulsion of the fecundated ovum. A 
few hours after the Rabbit's ovum has been discharged, if 
lateral pressure be applied, the ovisac escapes from the thick 
vascular mas^ which has no connection with it. Of an ovisac 
thus removed with its Iwge aperture, I gave a drawing.* 
Soon after, the ovisac i» no longer met tattJi in the ovary. 
There is now seen protruded from the centre of what was 
formerly the Graafian follicle, a mammillary process, noticed 
by several observers, very accurately figured by Ce Graaf, 
apparently mistaken by Cmikshank for the ovum, and not 
inappropriately compared to a sort of hernia by Coste. This 
mammillary process consists solely of an inverted portion 
of the vascular spongy substance which previously consti- 
tuted the covering'of the ovisac. In the Babbit the expulsion 
of the ovisac seems to take place in three or four days after 
the fecundated ovum has escaped ; in the Sheep and Croat not 
BO Boon.t For the vesicle described by Dr Fockels as re- 
maining in the incipient corpus luteum eight days and more 
after the expulsion of the ovum in the Sheep and Goat, was 
evidently my ovisac. 

4. The ovisac therefore can take no part in the formation 
of the corpus luteum.^ 

The large and sometimes elliptical aperture in the ovisac, 
which I figured, § is obviously for the purpose not only of ad- 
mitting the fecundating element, but also for the passage 
through it of the fecundated ovum. (Such an aperture is 
not required where, as in the case of the unfecundated ovum, 
the latter continues in its ovisac — the ovisac escaping with 
its ovum ; though it is by no means improbable that such 
an aperture may be intimated even here.) 

We have thus seen a vesicle — my ovisac — to exist in the 
-ovary,— to be unconnected with its vascular covering, — to 
. have a fibrous structure, — and, either with the ovum or after 
it, to be expelled from the ovary. This is in Mammalia, 



* PhU. Tr»ni. 1830, PI. V., flg. 98. t lb., 1839, p. 318. 

X lb., p. 800, S 201. g lb., PL v., Sg. 98. 
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where the expelled ovisiu: is probably absorbed. I have 
ehewQ a correspoadiag veaicle to be common to the other 
Vertebrato, and I am by no means disposed to limit the ovisac 
to thig class of animals, believing it to correspond to the 
" scbaalenhaat" of German authors in the lower ones. Its 
final destiny id different animals may be very different. Bot 
uialogy forbids the supposition that, exist where it may, the 
ovisac in any two animals essentially difiera in its relations to 
what may he present of a vascnlar covering. It is equally 
improbable that while the ovisac is expelled from the ovary 
in Mammalia, it remains in that organ elsewhere. 



The Phyncal Geography of Hindoatan. ByDr Geo. Boist, 
Bombay. Commumcated by the Author. 

General Description. — Our recent conqnests have extended 
onr north-west fi^ntier to almost everywhere beyond the 
Indus, and the British dominions now stretch Irom the sea 
to the mountains, all around from Soonmayance in Scinde 
to Arracan in Burmah ; and the region to which the follow- 
ing remarks pertain is the same in its physical as Us political 
boundaries and area. It forms a vast irregular lozenge, com- 
posed of two triangles, one of them nearly equilateral, resting 
on opposite sides of the 22d parallel. The peninsula of Hin- 
dostan proper — of about 1200 miles each side, extending 
from the latitude of Cutch and Calcutta, and so southward to 
Ceylon, in latitude 7° — constitutes the southernmost of these 
and is bounded to the south-east and south-west by the Bay 
of Bengal and the Arabian Sea ; the other, which rests on 
this, base to base, Is obtuse-angled and scalene, its apex 
reaching north beyond Attoch, and its base extending along 
the shores of Scinde to Cape Monze, and those of the Bay of 
Bengal to the mountains eastward of Ghittagong, or from 
the67thtothe90th eastern meridian. It comprises an area of 
1,309,200 square miles, surrounded by a boundary of 11,260, 
or one-half the circuit of the globe. Of these square miles 
800,788 belong to England, 508,412 to native states. 

The features of this vast country are almost endlessly di- 
versified. A huge range of mountains walls it in on the north- 






Physical Oeography of Hindoatan. 329 

east, north, and nortii-weat, with a general equatorial direC' 
tion, bending at the extremities south-east and south-west. 
A magnificent chain, constituting the Western Ghauts, runs 
nearly parallel to the shore, along the whole western sea- 
board, ftvm Ooozerat south to Ceylon. A latge equatorial 
mass, forming the Vindergah range on the north and Satpoo- 
tra on the south, bending eastward from this, constitutee 
the basins of the Taptee and Nerbudda. The Qomsoor and 
Rajmafaal hills, which bound the delta of the Ganges on the 
west, constitute almost independent masses ; and the range 
along the eastern side of the peninsula towards the seaboard 
is, as compared to the Westeni Gbauts, irregolar in struc- 
tare and inconsiderable in elevation. Shelving or sloping 
gently from the inner sides of the latter of these, is the 
vast table-land of the Beccan, resting on the highlands of 
Malwa oh the north, under the 20th parallel, and extend- 
ing eastward and southward, till terminated by the moun- 
tain spur which stretches from the Kfailgherries towards 
Madras. Stretching again froia the base of the mountains 
on both sides of the peninsnla on to the shore, and so ex- 
tending all round the sea-coast, is a low border on the 
eastern or Coromandel, and the Concan on the western or 
Malabar coast. It varies irom 5 to 60 miles in breadth, and 
its average elevation is about 30 feet above the level of the 
sea. A large portion of it is obviously of very recent marine 
origin; and on the northern and southern portion of the 
shores of Western India it is broken up into numberless 
islands, of which the group of fourteen — of which Bombay 
is one — is the best known and most beautifiil. 

It will be thus seen that the peninsula of Hindostau con- 
sists of three distinct parts, — a central table-land, of an ave- 
rage elevation of about 1500 feet, and a maximum of about 
2500 feet, sprinkled with magnificent isolated conical hills, 
some 2000 above the plain and 4000 above the sea, of a vast 
circumvallation of mountains, spreading out into a great 
mass on the north-west, and presenting on the west two 
stupendous groups, rising at Mahabalesbwar, near Bombay, 
nnder the 18th parallel, to the elevation of 4500 feet, — the 
Nhilgherry group, under the 12th parallel, attaining an alti- 
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tade of 8500 feet, — and, tUrdly, of the low land on tli«' 
seaboard betwixt the foot of the hills and the shore. 

Withoat at present taking into account the Sooliman and 
the Himala;* moootainB, India, beyond the limits of &te pen- 
insala northward, exhibits foor grand divisions of sorface, — ' 
iit. The great rirer deltas of the Indus and Qanges, consisi- 
ing of almost pure atluyium, yearly adding to its mass, and 
which famish by far the most fertile portions of the country ; 
2d, The Doabs, which may be described as the coarerae of 
the deltas — tbe latter being the rich lands which lie around 
the months, the former those which separate the brancbea 
of our principal rivers ; both being to a greater or less extent 
subject to inundations, the Doabs being particularly acces- 
sible to artificial irrigation ; 3d, The Great Desert, which 
lies to the eastward of the Indus, and southward of the 
Sutlej, towards Delhi, and which long formed the defence of 
the British frontier ; and, lastly. The Terai, or gravel belt, 
which skirts the base of the mountains,— a tract of compara- 
tively inconsiderable size, but so singular in point of Btruc- 
ture as to be deserving of a separate notice. 

The Terai, or Tauri, is a large gravel belt, filling, to the 
depth of from 15 to 160 feet, a narrow, basin-shaped hollow, 
from 5 to 15 miles in breadth, and from 500 to 600 in length, 
skirting the base of the Himalayas. It is so penetrable to 
water, that rivers, after traversing it for a short distance, 
sink down and disappear under its surface, re-appeanog 
again when a &alt, dyke, or other obstruction, is met with, 
once more to disappear when this is passed. The marshes 
tbas formed are so malarious, that the husbandmen by whom 
portions of the Tarai are tilled hasten away from it as evening 
approaches, and make their abode high up amongst the failla. 
The insalubrious character of this singular region, at certain 
seasons of the year, pervades the vast Saul forests which skirt 
its margin all along ; they are waterless, rivers sinking be- 
neath them, and emerging in the Terai ; and Nepaul is girt 
around by a border at times so dangerous t« human life Uiat 
for months togetiier no one attempts to traverse it 

Siver SyeUme of India. — ^In India we have two stupen- 
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douB river systemB — the Himalayan and HindostAnee — 
drawing their eapplies from totally separate sources, and 
traversing or snrroimding tlie whole of the districts subject 
to the visitation of &mine. The Indas, with its five magni- 
ficent tributaries which intersect the Fanjaab, and the Ganges 
and Bnrrampootra, with their jpgantic branches, derive their 
principal supplies ft^m the melting of ihe snows; and the 
more fiercely the sun shines on the hills, and the more insuf- 
ferable that are the heats below, the more plentifiilly do these 
gelid storehouses give np their treasures. The whole of the 
Hindostauee system of rivers, again, consisting of the Saber- 
mntti, the Mhye, the Nerbndda, the Taptee, all discharging 
themselves into the Oulf of Cambay, in Western India ; the 
Godavery, the Kistna, and the Gauvery, falling into the Bay 
of Bengal, originate in the western mountains, and are fed 
by the runs which fall over these, to the extent of 100 
inches on an average, during the months of June, July, and 
August. Both systems, whether fed by snow or rain, are in 
flood at the same period of the year, that being just the sea- 
son when moisture is most required. Both draw their sup- 
plies from mountains too rocky or barren to require mois- 
tnre, and too steep to retain it, and which send to the ocean, 
through tracts of the finest country in the world, supplies of 
water sufficient to transform them into one universal garden. 
The following table is given by Hamilton of the probable 
length of some of the rivers of India : — 

MUa t« tha KM. 

1. Ihdna, ...... 1700 

2. Junms (to its junction with the Ganges, 760 miles), 1500 

3. Sntlej (to the Indus, 900), . . . 1400 

4. Jhylmn (ditto, 750) 1250 

5. Gunduck (to the Qauges, 450), ... 980 

6. Godavery, ...... 850 

7. Krishna, ...... 700 

8. Nerbudda, ..... 700 

9. Mahumddy, ..... 550 

10. Tuptee, ...... 460 

11. CaTety, ...... 4«0 

Rbmaekable Catasach. — Gairmippa, Western Ghauts, t«p of fall to 

Biuface of basin, 888 feet, depth of baain, 300— total, 1188 ; from 300 to 
6D0 feet across during the rains. Yeanna, Mahabaleahwar, 600 feet. 
Cavery, Mysore, 300 feet. Boati, in Bundelcund, 400 feet. Eatn, in 
Bundelcund, 393 feet. Chai, in Bondelcund, 362 fbet. Keuti, in Bun- 
dekimd, 272 feet. Gaisippa, near Honoor, 1000 fset, and 60 fbet across^ 



CiOtHjIc 



33:^ Dr George Buiat on the 

When ve find India generally talked of as one coTlntry of 
moderate extent, and nearly amform condition and character- 
isticft, it is not wonderful tiiat the phenomena of the atmo^ 
■pfaere should be spoken of with as much loosenese as the gee 
graphy of tlie land. The climate of India is in reality still 
more rarioDs and diversified than the features of the county. 
In the Booth, showers are freqnent all the year round ; on 
the soatliem Coromandel coast three months of violent nun 
occur in winter, the rest of the season being dry ; while a 
few degrees to the north of this, on both sides of the Bay of 
Bengal, and all over Western India, ihe precise converse of 
this is the case. In Central India the rain become^ ex- 
tremely light, and occttrs mostly abont midsummer ; in th6 
north there are both the summer and winter rains ; in Soinde 
and Beloochistan there is no rainy season whatever, and the 
heavy showers which occur irregularly, and at intervals of 
years, are productive of sickness, and considered injurious to 
the country. 

To go, however, more into detail ; — From the conjoined 
influences of the beat of the sun and the rotation of the 
earth, there are two vast enrrents of air constantly cir- 
cling round the globe from east to west, called the north- 
east and south-east trade-winds, the two being separated 
from each other by a belt of turbulent and irregular cur- 
rents, and frequent precipitation, called the rains, calms, 
or variables. These three great bands of air move somewhat 
to the north and south, according as the sun is to the north- 
ward or southward of the line ; and where ibey impinge upon 
a continent or peninsula stretching towards the equator, a 
branch ta broken ofl^, and a current, varying according to the 
season of the year, produced, called a monsoon. On the western 
side of India, north to the Gulf of Cutch, and on the western 
shore of Burmah and the peninsula of Malacca, this blows, for 
betwixt two and five months in summer, according to the lati- 
tude, from south-west ; for the greater part of the rest of the 
year from north-west, an interval of storms and calms occur- 
nng in both cases at the period of change. It is usually held 
that this takes place abont a week or ten days after the 
passage of the sun northward or southward over the parallel 
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of the place, and that the rains which always accompany it 
follow and retire a few days afterwards. On the eastern 
side of the peninsula again, from Ceylon to considerably 
northward of Madras, lying in the lee as it were of the land, 
the monsoons blow from nortb-eaet and soath-east, tiie former 
of which occurs in midwinter, being their rainy season- 
Few things can be more striking than the state of the 
atmosphere or the aspect of the sky just as these periodical 
alterations are about to arise. Taking what appears at 
Bombay as an example : from the beginning of November to 
the end of May the ^y has been perfectly cloudless, and not 
a shower has fallen. Kegolar sea and land breezes setting 
in before noon and daybreak respectively, the former blowing 
from north-west for ten or twelve hours, the latter from due 
east for five or six, with intervals of calm between, have 
filled up the day and night. While this state of matters still 
continues, and not the slightest indication is given of coming 
change, the stranger observes to his astonishment a sudden 
and simnltaneouB bustle amongst the whole community. The 
tents occupied by the troops, and the flimsy dwelling-places 
which had hitherto affi>rded accommodation to the EuropeMi 
population, are suddenly pulled down and swept away, as if 
their occupants were fleeing before some fearful pestilence. 
The most substantial buildings, if thatched, have their roofs 
stripped off and renewed, and in any case have them tho- 
roughly repaired, while all doors and windows facing the 
south-westward are boarded up, matted over, or in some way 
or other secured. Square-rigged vessels strike their upper 
masts, lower their yards, and make immediate provision for 
a storm, while as yet there is nothing whatever to warn the 
stranger of coming change ; and the lighter native craft are 
hauled up beyond the reach of the waves, and thatched over 
with a thick roofirg of palmjrra leaves. Large clouds at 
length be^n to make their appearance daily about noon over 
the western mountains, and advancing up the sky eastward, 
right in' the teeth, as it would seem, of the wind then blow- 
ing, exhibit the most magnificent display first of sheet, after* 
wards of forked lightning. This goes on from day to day for 
about a week, the electrical displays becoming more vivid 
VOL. IiVI. HO. CXII. — APRIL 1854. 2 
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and intsDM every night. Until tlie rains actually &11, th« 
clonda inrBriably disappear immediately after dark, and two 
hoora after the snn bai gone down sotTonnded by tbe em- 
bienu of coming tempest, the Btam Bhine out eva^vhsre 
down to the very edge of the horizon, and not a AoA or film 
of vapoor ii to be Been stumng the deep blue of the eerene 
ezpanie from side to Bide of the firmameai. Suddenly, and 
Id general after a day of unusual tranquillity, a little after 
sunset, a blast at once darts forth from the east, followed by 
a gush of rMn as if the windows of heaven had been opened, 
tbe Uiunder roars and ligfatmngs flash incesBantly, the 
quivering light of a continuous BucceBuon of flashes being 
BometimeB sufficient for 6ve or ten seconds on end to permit 
the smallest print to be read. Sometimes it shoots upwards 
from tbe earth, sometimes it seems to rain down in long 
Btreams, like a string of red-hot beads, reaching irom the 
clouds to the sea ; most frequently it darts in long ag-zags 
horizontally from cloud to cloud, or bursting in all direc- 
tions (rifta a ungle pmnt like a shower of coruscations shot 
on every side. This state of matters generally lasts ftvm one 
to two hours, when the wind veers round to south-westward, 
blowing with increased steadiness and diminished force, ani 
.the voice of the thunder, which bad jnst before pealed in 
a succesmon of tremendoas olaps or roars, is heard lowly 
bellowing in the distance. 

It may be mentioned in passing that although all our con- 
tinned storms blow on ub from tbe south-west, and the sea 
breezes during tbe fair weather are north-westerly, that onr 
casual blasts invariably burst upon as irom the mounttuns to 
the eiwt of us, as if these formed ihe grand magazine of 
thunder and storm. The first burst of the monaoon seldom 
lasts more than a single night and part (^ a day, and the 
second dawn presents the most wonderful change in the scene 
that can be imagined. The burnt and parched earth seems 
now washed and refreshed everywhere, long spikes of grass 
of the tenderest gre^ already shoot up from what a few 
days before were brown and barren plains ; deep and filthy 
pits and unseemly tracts, half choked up wiih rubbish, straw, 
and withered leaves, are now the basins of pellucid pools and 
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lakes, or the channela of mt^efltio streftmB. The rays of the 
aan, no longer fierce and intolerable as they were a week be- 
fore, shaded by interveninn^ Tftpours or transient cloads, pre- 
sent that interminglement of alternating light and shade in 
the landscape which, beautiful in itself, becomes dodbly de- 
ligbtful ftx>m the confrast it exhibits to the nnintemipted 
and nnoeasmg glare of the previous piu't of the year. After 
a few days' weatiier of this sort the rains return with re- 
doubled violence, and continue to poor down iac forty or 
fifty days, at an average of above an inch a -day, the ordinary 
&11 in June, July, and August, unounting at Bombay to ahoat 
70 inches. Within a week or ten days of the conimenee« 
meat of the nuns, so soon as the surface of the soil is fairly 
saturated, and occupied everyv^ere by rivulets or pools of- 
standing water, the whole earth seems to swarm with fish. 
Tbey ore of four or five different varieties, such as abound 
tn the sea aloog-shore, and can live either in ^sfa or salt 
water. They vary in nize from an inch in length to that of 
the forefinger, and are caught in myriads in baskets or in nets 
affording sport to the boys, and an agreeable article of food. 
Though their appearance has been mentioned by every one 
who has attempted to describe the rains for the last two 
centuries, it has never been so satisfactorily accounted for 
as could be desired. Colonel Underwood of the Madras 
En^ne^rs, mentions a case when he was overt^ifn by a 
furious shower in the midst of the dry season, when the earth 
was at once covered with fish, which must have fallen trom 
the heavens. But this scarcely seems to account for those 
which appear some ten days after the burst of the moo8o<m. 
Squally remarkable with this, though without its mystery, 
is the ^pearance of myriads of frt^ of the most enormous 
dimensions, which occurs at the opening of the rains. At 
night their croaktngs fill the air whenever a shower falls ; 
and they are seen in hundreds by the margins, or in the 
waters of every pool — at times resting on the lotus leaf, at 
times hurrying from the pursuit of the water-snakes which 
hunt and devour them. Tbey are of a bright greenish yellow, 
and measure from six to seven inches from snout to vent, 
eften bounding from six to nine feet at a spring. The runs 
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Blacken off early ic August, and afler the first full mooti' 
an offering is made, and a festival held bj the natives to 
propitiate the ocean god, and reasels laid np in the end of 
Ma; prepare for sea. After some weeks of open weather 
the Malabar coast is usually visited in the end of September 
or beginning of October by a fnrioits burst of thunder, rain, 
and easterly wind called the Elephanta, from its occurring 
as the sun enters the constellation of the Elephant, this 
finally closing the rainy season. 

On the Bengal side the nuns are about a week later in 
setting in than at Bombay. The amount of fall at Oalcntta 
is nearly the same, but seems more violent while it lasts, 
and is somewhat less continuous. Along the whole of JElast- 
em and part of Central India, the rains are preceded by 
furious whirling squalls, called north-westers, from their 
coming down from the direction of tii« Himalayas, as our 
eastern squalls do from the Ghauts ; three or four of these 
occur during the months of April and May, and are fre- 
quently accompanied by furious hall-storms, the hail being 
(Ki an average about the size of walnuts, frequently that of 
duck's eggs ; single hailstones have occasionally been found 
from one to three pounds in weight. There are, indeed, 
four cases on record within the last 70 years of masses of 
ice having fallen from the firmament of from half-a-ton to a 
ton-and-a-half in weight. Recent observations have shewn 
that the maximum fall of rain occurs, as might be expected, 
at the ordinary altitude of the principal layers of rain cloud, 
between 3000 and 5000 feet above the level of the sea, and 
the amount of fall regularly decreases above this as the 
higher regions of air are attained. The discharge where 
this sea of vapour impinges on a cold mass of mountains is 
tremendous. At Mahableshwar it amounts to betwixt 200 
and 300 inches, it exceeds 200 on the same level at the 
Nheilgerriea, and at Cheraponge in the Cashia Hills north- 
west of Calcutta there is an average fall of no less than 610 
inches, above 21^ feet occasionally falling in the month of 
June. 

In the north of India there are both winter and summer 
rains, though the former are always the lighter of the two. 
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The regions to the leeward of the mouDtain walls, against 
which the clouds borne up from the sea first dash and dis- 
charge themselves, are comparatively dry, aoid the audden- 
nesa with which the transition talces place is often most re- 
markable. At Fannchghunny, 500 feet lower down, and ten 
miles fartherea^t than Mahabaleshwar, where from 250 to 300 
inches fall, they have seldom more than 20 inches, while the 
average of the table-land of the Deccan scarcely exceeds 25. 
When the rain clouds approach the arid plains of Scinde and 
Catch, they appear to ascend and become absorbed by the 
air, passing on to precipitate themselves on the mountains to 
the northward. There is much reason to believe that the 
fall of rain is diminished by the absence or destruction of 
trees. Were vegetation sufficiently fostered in Scinde by 
means of irrigation, it might cause it to have ita regular 
nuny season like the lands around. 

Two events strike with surprise the ornithologist on the ap- 
proach of the monsoon. Nearly all the kites, hawks, vultures, 
and cairion birds disappear from the sea-coast, while the crows 
begin to build their nests and hatch their young just at the sea- 
son that seems most unsuitable for incubation, when the eggs 
are often shaken out, or the nests themselves are destroyed by 
the storm, and the poor birds are exposed in the performance 
of their paternal duties to all the violence and inclemency of 
rain and tempest. At the instigation of a sure and unerring 
instinct, the camivoroua birds, as the rains approach, with- 
draw themselves from a climate unsuitable to the habits of 
their young, betaking themselves to the comparatively dry 
air of the tteccan, where they nestle and bring forth in com- 
fort, and find food and shelter for their little ones. The 
earth, once saturated with rain in the low country, abounds 
in grubs, sniuls, and worms, the food of the young crows, 
which the parents pick up in the soft and moistened soil, the 
rising generation coming forth just as the means of supply- 
ing them with suitable sustenance become plentiful. The 
scenes connected with this, which follow the conclusion of 
the rains, are curious enongh. While the Mahommedana bury, 
and the Hindus bum, the Farsees expose their dead in large 
cylindrical roofleas structures called Towers OF SlLEHCB, 
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where birds of prey at all times find an abundant repaBtr. 
Their family carea and anxieties over for the season, the 
carrion birds, which had left in May for the Deocan, retom 
in October to Bombay, and makfl at once for the osual scene 
of tiieir featiyities, now stored with a three months' supply 
of untasted food. As they appear in cloud« approaching 
from the mainland, the crows, unwilling that their dominions 
Bboold be invaded, hasten in flocks to meet them, and a battle 
essueB in the air, loud, fierce, and noisy ; the flapping of the 
wings, the screaming and cawing of the oombatanta resound- 
ing over the island, till the larger birds succeed, and having 
gained the victory, are suffered theaceforth to live in peace. 

It is just after the rains have well set in, that those 
beaufiful exhibitibna of thousands of fire-flies flashing out 
in concert become visible. These brilliant little -insects are 
generally seen dancing alone amongst shrubs and underwood, 
occasionally congregating in vast multitudes around iso- 
lated trees, which they at times rwider wholly luminous. At 
times the whole countless host flash out for a few seconda, 
and simultaneously, at intervals of similar amount, becoming 
dark agrun, and so they flash and flash for hours on end. 
Sometimes they shoot in long columns into the air, like tbe 
coruscations of fire-works, becoming bright and dark by 
turns, or having reached a considerable altitude, they seem 
to pour down in a shower of sparks. 
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Average fall of Rain — At Bombay for 30, and C»IguUa and 
Madras for 8 years, near the leTel of the sea : — 
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Remarhdble Falls of Rain in India and other parti of 
the WorU.-^M, Geneva, 25tb October 1822, 32 inches fell in 
twenty-foor hours ; at Flangnrques, 6tb Septembei- 1801, 14 
incbeB fell in eighteen hours; on the 20tii May 182T, 6 inches 
fell at Geneva in three hours ; at Perth, on the 3d August 
1829, four-fifths of an inch fell in half-an-hour ; on the 22d 
November 1 826, iiine-tenths of an inch fell at Naples in thirty- 
seven minate8.-^Forbe3, Rep. Brit. At. 1840, 

In India.— ^M. MahabaleHhwar, in 1834, 302 inobes fell in 
one hundred days ; on the 4th of October 1846, 10 inches fell 
at Cbittledro^j in twenty-four hours ; at Bombay, in 1844,7^ 
inches fell in twenty-four houra; 2 inches fell in seventy 
minutes on the 1st, 9.43 inches on the 10th, and 12 inches 
on the 26th July 1849.— Sykes, Phil. Trant. 1860 ; Rep. 
Brit. At. 1849. 

At Hajkote. on tbe 26th and 27th July 1850, 26 inches fell 
in twenty-four hours, and 3d inches in 36 hours ; 7 inches 
fell in one hour and a half at Ahmed. 

With this general review of the principal physical features 
and clloiate of ladia, we may next pass to some of the leading 
peculiarities of the ocean which surrounds it, and here I may 
perhaps be permitted to quote from what has already ap- 
peared in the Transactions of the Bombay Gteograpbioal 
Society, a work so little known in this country, that there is 



rainless from OctolMr to Jans. 
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not much risk of ita haritig fallen beforehand in tiie way of 
the general reetder. 

" It is more than probable that besides the currents occa- 
sioned by the trade-winds, monsoons, and sets of the tides — 
we have a groap of moveoients intermingled with these," 
dependent mainly on evaporation. When it is remembered 
that on the westem shore of the Arabian Sea, including in 
tfais the Red Sea and Persian Galf, ft^m the line northward, 
we have an expanse of coast of no lees than 6000 miles, and 
a stretch of country of probably not less than 100 miles in- 
land from this, where the average fall of rain does not amount 
to four inches annually, where not one-half this ever reaches 
the sea, and where to the best of our knowledge, the eva- 
poration over the ocean averages at least a quarter of an inch 
daily all the year ronnd, or close on eight feet annually, some 
idea of the enormous abstraction of water in the shape of va- 
pour may be formed. On the assumption that this extends no 
Itirther, on an average, than 50 miles out to sea, we shall have 
no less than 39 cubic miles of water raised annually in vapour 
from the northern find north-western side of the basin, which 
must be supplied from the open ocean to the south, or the rains 
on the east. The fall of rain on the western side of the ridge 
of the mountain chun from Cape Comorin to dutch averages 
pretty nearly 180 inches annually, and of this at least 160 
is carried off to the sea : that on the Concan to 70 inches, of 
which probably 30 flow ofTto the ocean ; or betwixt the two 
over an area of twenty miles from the sea-shore to the Ghauts, 
and about 1200 miles from north to south, or an area of 
24,000 square miles in all, we shall probably have an ave- 
rage discharge of nine feet, or close on forty cubic miles of 
water, — an amount sufficient, were it not diffused, to raise 
the sea on our shores three feet high over an area of 72,000 
square miles. 

The waters of the ocean cover nearly three-fourths of the 
surface of the globe j and of the thirty-eight millions of miles 
of dry land in existence, twenty-eight millions belong to the 
northern hemisphere.* The mean depth of the ocean 

* Blnce the above wu written, Lieutonaat Walah, of the United StatciNavy, 
has Bounded to tbe deplh of about six milea, and in OcMbcr ISfiS, aoundlnga 
wera made in Lai. 46* 49' S., long. 37° 6' W., from on board Her Majeaty'a Ship 
Herald, with an American line, to the depth of 7706 fttboma, or above 7 milea. 
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is Bomewfaere about foar miles — ^the greatest deptli the 
sounding line till of late has ever reached is five-and-a- 
quarter miles. The mean elevation of the land again is 
about one thousand feet — the highest point known to us 
is nearly as much above the level of the sea, as the 
greatest depth that has been measured Is below it. The at- 
mosphere again surrounds the earth like a vast envelope : 
its depth, bj reason of the tenuity attained by it as the super- 
incumbent pressure is withdrawn, is unknown to us, — but 
is guessed at somewhere betwixt fifty and five hundred miles, 
its Weight and its constituent elements have been determined 
with the utmost accuracy. The weight of the mass is equal 
to that of a solid globe of lead si^ity miles in diameter. Its 
principal elements are oxygen and nitrogen gases, with 
a vast quantity of water suspended in these in the shape of 
vapour ; and communicating with these a quantity of car- 
bon, in the form of fixed fur, equal to restore from its 
mass many-fold the coal that now exists in the world. 
In common with all substances, the ocean and the air 
are increased in bulk, and consequently diminished in weight, 
by heat; like all fluids, they are mobile — tending to 
extend themselves equally in all directions, and to fill up 
depressions in whatever vacant spaces will admit tbem ; 
hence, in these respects, the resemblance betwixt their move- 
ments. Water is not compressible or elastic, and it may be 
Boltditied into ice, or vapourized into steam ; air is elastic — it 
may be condensed to any extent by compression, or expanded 
to an indefinite degree of tenuity by pressure being removed 
from it — ^it is not liable to undergo any change in its consti- 
tution beyond these, by any of the ordinary influences by which 
it is affected. These facts are few and simple enough — let 
us see what results arise from tbem. As the constant ex- 
posure of the equatorial regions of the earth to the sun must 
necessarily here engender a vast amount of beat, — and as 
bis absence from the polar regions must in like manner pro- 
mote an infinite accumulation of cold, — to fit the entire earth 
for a habitation to similar races of beings, a constant inter- 
change and communion betwixt the heat of the one and 
cold of the other must be carried on. The ease and simpli- 
city with which this is effected, surpass all description. The r 
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air heated near the equator by the o verpoweriag ioflueoce of the 
ton, U expanded and lightened; it ascends into upper space 
leaving a partial Tacunin at the snrface to be supplied from 
the regions a^oining. Two currents from the poles towards 
the eqoator are tiins established at the snrfaoei while tiie 
sublimated air, diffusing itself by its mobility, flows to the 
upper regions of space from the eqoatw towards the poles. 
Two vast whirlpools ore thus established, constantly carry- 
ing away the heat from the torrid towards the icy regions, 
and these becoming cold by contact with the ice, carry back 
their gelid freight to refresh the torrid zone. Did the earth, 
as was long believed, stand sttll while the sun circled round 
it, we should hare two sets of meridional currents blowing 
at the surface of the earth directly from north and south 
towards the equator, io the upper regions flowing back again 
to the place whence they came. On the other band were the 
heating and cooling influences just referred to to cease, and the 
earth to fail in impressing its own motion on the atmosphere, 
we should have a furious hurricane rushing round the globe 
at the rate of 1000 miles an hour — tornadoes of ten times 
the speed of the most Tioleut now known to us, sweeping 
everything before them. A combination of the two influences, 
modified by the friction of tbe earth, which tends to draw the 
fur after it, gives us the Trade-Winds — which sweep round 
tbe equatorial region of the globe unceasingly at the speed 
of from ten to twenty miles an hour : the aerial current, quit- 
ting the polar regions witfa the comparatively tardy speed from 
east to west imposed on it by the velocity due to the 70th 
parallel, is left behind the globe, and deflected into an oblique 
current as it advances southward, till, meeting the current 
from the opposite pole near the equator, the two combine and 
form the vast stream known as the Trades,— separated in two 
where the air ascends by the belt of variable winds and rains. 
Impressed with the motion of the air constantly sweeping its 
surface in one direction, and obeying tbe same laws of motion 
tbe great sea itself would be excited into currents similar to 
those of the air were it not walled in by continents, and sub- 
jected to other control. As it is, there are constant currents 
flowing from the torrid towards the frigid zone, to supply 
the vast mass of vapour there drained off; while other whirl- 
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pools and currents, euoh as the gigantic Golf Stream, come to 
perform their part in the same gigantic drama. The car- 
rent just named sweeps from the Cape of Good Hope across 
the Soul^ Atlantic to the Gulf of Mexico, and by tlie Straits 
of the Bahamas. Here it turns to the eastward agun, tra- 
Telling along the coast of America at the rate of from forty 
to a hundred miles a day : it now stands once more across 
the Atlantic, and divides itself into two branches — one fiuds 
its way into the Northern Sea, warming the adjoining waters 
as it advances, and turning back, most likely to form a second 
great whirlpool, rejoining the original stream near New- 
foundland. The main branch seeks the northern shores of 
Europe, and, sweeping along the coast of Spain and Portugal, 
travels soutiiward by the Azores to rejoin the main -whirl- 
pool. The waters of this vast ocean river are to tlie north of 
tiie tropic greatly warmer than those around : the climate of 
every country it approaches is improved by it, and the X<ap- 
lander is enabled by its means to live, and cultivate his barley 
in a latitude which everywhere else, throughout the world, 
is condemned to perpetual sterility. But there are other laws 
which the great sea obeys, which peculiarly adapt it as the 
vehicle of interchange of heat and cold betwixt those regions 
where eitiier exists in excess. Water, which contracts re- 
gularly from the boiling point downwards, at' a temperature 
of 40° has reached its maximum of density, and thence begins 
to grow lighter. But for this beneficent provision, the various 
recesses of the frozen ocean would be continually occupied with 
a fluid, at tbe freezing point, which the least access of cold 
would convert into one solid mass of ice. The non-conducting 
power of water, which at present acts so valuable a part in the 
general economy,so far (torn being a blessing would be a curse. 
No warmth could ever penetrate to thaw tiie foundations of 
the ftNizen mass — no water find Its way to float it from its 
foundations, so that, tike the everlasting hills themselves, 
rooted immoveably in its place, every year adding to its 
volume, the solid structure would continually advance to 
the southward, hermetically sealing the Polar Ocean, thus con- 
demned to utter desolation, and encroaching on the North Sea 
itself. Under existing circumstances, so soon as water is 
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grees warmer than ice, it attacks tbe bases and saps the 
foondKtions of tlie icebergs — ^themselves gigantic glaciers 
which have follen from the mountains into the sea, or which 
have grown to tiieir present size in the shelter of bays and 
estuarieB, and by accamnlationB irom above. Once forced 
f^m their anchorage, the first storm that arises drifts them to 
flea, where the beautiful law which rendera ice lighter than 
the warmest water enables it to swim, and floats southward 
a vast magazine of cold to cool the tepid fluid which bears it 
along, — the evaporation at the equator causing a deficit, the 
melting and accumulation of the ice in the frigid zone 
giving rise to an excess of accumulation, which tends, 
along with the action of the air, and other canses, to institute 
and miuntain the transporting current. These stupendous 
mtMses, which have been seen at sea in the form of church 
spires and Gothic towers and minarets, rising to the height of 
Arom 300 to 600 feet, and extending over an area of not less 
than six square miles, the mass above water being only one- 
tenth ofthe whole, are often to be found far within the tropics. 
A striking fact dependent on this general law, has just been 
brought to light ; there is a line extending from pole to pole 
at or under the surface of the ocean, where an invariable 
temperature of 39°'5 is maintained. The depth of this varies 
with the latitude ; at the equator it is 7200 feet — at lat. 56° it 
ascends to the surface, the temperature of the sea being here 
uniform throughout. North and south of this the cold water is 
uppermost, and at lat. 70" the line of uniform temperature de- 
scends to 4500. But these, though amongst the most regular 
and magnificent, are but a small number of the contrivances 
by which the vast and beneficent ends of Nature are brought 
about. Ascent from the surface of the earth produces the 
same change in point of climate as an approach to the poles ; 
even under the torrid zone, mountains reach the line of 
perpetual congelation at nearly a third less altitude than 
the extreme elevation which they sometimes attain : at ihe 
poles, snow is perpetual at the ground, and at the diflTerent 
intervening latitudes reaches some intermediate point of con- 
gelation betwixt 1000 and 20,000 feet. In America, from the 
line south to the tropics, as also in Africa, within similar lati- 
tudes, vast ridges of mountains covered with perpetual taxov, 
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ruB northward and southward in the direction of the meri- 
dian right across the path of the Trade-Winds. A similar 
ridge, though of less ms^uificent dimensions, traverseB the 
peninsula of Hindostan, increasing in altitude as it ap- 
proaches the line, — attaining an elevation of 8500 feet at 
Dodabetta, and ahove 6000 in Ceylon. The Alps in Europe 
and the gigantic chain of the Himalayas in Asia, both far 
south in the temperate zone, stretch from east to west, and 
intercept the aerial current from the north. Others of lesser 
note, in the equatorial or meridional, or some intermediate 
direction, cross the paths of the atmospherical currents in 
every direction, imparting to them fresli supplies of cold, as 
they themselves ohtainfrom them warmth in exchange ; in 
strictnesB, the two operations are the same. Ma^ificent 
and stupendous as are the effects and results of the water 
and of air acting independently on each other, in equalising 
the temperature of the globe, they are still more so when 
combined. One cubic inch of water when imbued with a 
sufiBciency of heat, will form one cubic foot of steam — the 
water before its evaporation, and the vapour which it forms, 
being exactly of the same temperature, though in reality, in 
the process of cpnverBion, 1700 degrees of caloric have been 
absorbed or carried away from the vicinage, and rendered 
latent or imperceptible ; this heat is returned in a sensible 
and perceptible form, the moment the vapour is converted 
once more into water. The general fact is the same in the 
case of vapour carried off by dry air at any temperature that 
may be ima^ned (for down far below the freezing point 
evaporation proceeds uninterruptedly), or raised into steam 
by artificial means. The air, heated and dried as it sweeps 
orer the arid surface of the soil, drinks up by day myriads of 
tons of moisture from the sea— as mnch indeed as would, 
were no moisture restored to it, depress its whole expanse at 
the rate of four feet annually over the surface of the globe. 
The quantity of heat thus converted from a sensible or per- 
ceptible to an insensible or latent state, is almost incredible. 
The action equally goes on, and with the like results, over 
the Burface of the eartti, where there is moisture to be with- 
dravm, as over that of the sea. But night, and the seasons of 
tie year, come round, and the surplus temperature thus. 
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witlidrftwn and stored away at the time it might hare proved 
aaperduoaa or mconvenieat, is reserved, and rendered back 
BO soon as it ia reqntred ; and the cold of night, and ri^r of 
winter, are modified hj the heat given oat at the point of 
oondenaation, by dew, rain, hail, and snow. 

There are, however, caseB in which were the procesB of 
evaporation to go on without intermption and without limit, 
that order and regularity might be disturbed which it is the 
great object of the Creator apparently for an indefinite time 
to maintain, and the arrangements for equalizing tempe- 
rature, the equilibrium of saltness, be disturbed in certain 
portions of the aea, and that of moisture anderground iu the 
warmer regions of the earth. To prevent this, checks and 
couaterpoises interpose just as their services come to be re- 
quired. It could scarcely be imagined that in ancb of our 
inland seas as were connected by a narrow strut with the 
ocean, and were thus cut off from free access to ita waters, the 
supply of fresh water which pours into them from tlie rivers 
aronnd, would exactly compensate the amount carried away 
by evaporation ; salt never rises in steam, and it is the pore 
element alone that it is drawn off. We have in such cases 
as the BlatA and Baltic seas an excess of supply over what is 
required, the surplus in the lattercasefiowingt^ through the 
Dardanelles, in the former through the Great and Little Belts. 
The vapour withdrawn from the Mediterrimean exceeds by 
abotit a third the whole amount of fresh water poured into it ; 
the difference is made up by a current through the Straits of 
Gibraltar in the latter ;* and a similar arrangement, modified 
by circumstances, must exist in all cases where conditioos 
o( tilings are similar, — the supply of water rushing through 
the strait from the open ocean being in oxact proportion to 
the difference betwixt that provided from rain or by rivers, 
and that required by the drain of vapour. Seas vrholly iso- 
lated, SBch as the Caspian and the Dead Sea, attain in course 
of time a state of perfect equilibrium — their suriace beooming 
lowered in level and diminished in area, till it comes to be ex- 
actly of the proper size to yield in vapoui- the whole waters 



C^OQi^lc 



Phyaicdl Oeograpky of Hindotian. 347 

pooredin. Tbel>ead Sea,beforeattainmgthisconditioDofre- 
pose, has nmk Uiirteen huudred feet below the Mediterraoeai] , 
theOaBpianabontone-fourUiofthis. Lakes tnigbullj Balt,aQd 
which to all appearance are ao more than fragineatB severed 
flnm tiie sea by the earthquake or volcano, and which have no 
river or rain sappUes whatever, in procosH of time dry up and 
leave a mass of rock salt in their former basin. Snch is the 
formation in progress in the Lake Assal, in north-eastern 
AMoa, nearly five hundred feet below the level of the sea, 
its waters hiaviog been this much depressed by evapora- 
tion, having now almost altogether vanished, one mass of 
salt remaining in their room. As it is clear in a case such 
as that of the Mediterranean, that where salt water to a large 
extent was poured in, and fresh water only was drawn off, a 
constant concentration of brine must occur, the proposition 
was laid down by the most distinguished of onr geologists, 
and long held uaquesUonable, that huge accumulations of 
salt, in mass larger than all that Cheshire contains, were 
tieing formed in its depths. The doctrine, eminently impro- 
ttable in it^lf, is now met by the discovery of an outward 
under current, in all likelihood of brine. It is matter of 
eaBy demonstration, that without some such arrangement as 
Uiis, the Red Sea must long ere now have been converted in- 
to one mass of salt, its upper waters at all events being 
known in reality to differ at present but little in saltness 
from those of the Southern Ocean. The Ked Sea forms an 
excellent illustration of all kindred cases. Here we have 
salt water Bowing in perpetually through the Straits of 
Babelmandeb to furnish supplies for a mass of vapour calcu- 
lated, were the strait shut up, to lower the whole surface of 
the sea eight feet annually, — and even with the open stnut, 
to add to its contents a proportionate quantity of salt. But 
an under-current of brine, which, from its gravity, seeks the 
bottom, flows out again to mingle with the waters of the 
great Arabian Sea, where, swept along by currents, and 
raised to the surface by tides and shoals, it is mingled by the 
waves through the other waters which yearly receiving the 
enormous qh)Dso<hi torrents the Concan and tbe Ghauts supply, 
become diluted to the proper strength of sea water, and 
rendered uniform in their constitution, by the agitation of 
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the Btorms whioh thsa provail. Flowing back again fn»i 
tb« coaat« of India, where they are now in ezceBS, to those of 
Africa, where they miffer from perpetual drainage, liie same 
round of operationB goea on contisaally ; and the sea, with all 
ita eituaries and its inlets, retains the same limit, and 
nearly the same constitution, for unnnmbered ages. A like 
check prevents on shore the extreme beating and desiccation 
from which the ground would otherwise suffer. The e^rth is 
a bad conductor of beat ; the rays of the sun which enter ita 
surface, and raise the temperature to 100 or 150°, scarcely 
penetrate a foot into the ground ; a little way beneath, the 
warmth of the soil is nearly the same night and day. The 
moisture which is there preserved free from the influence 
of currents of air, is never raised into vapoar ; so soon'as the 
upper stratum of earth becomes thoroughly dried, capillary 
action, by means of which all excess of water was withdrawn, 
ceases ; and even under the heats of the tj^ptcs, the soil 
two feet down will be found on the approach of the raios 
sufficiently moist for the nourishment of plants. The 
splendid flowers and vigorous foliage which burst forth in 
May, when the parched soil would lead us to look for nothing 
but sterility, need in no way surprise us; fountains of water 
boundless in extent, and limited in depth by the thickness of 
the soil which contains them have been set aside, and sealed 
up for their use, beyond the reach of those thirsty winds or 
burning rays which are suffered only to carry off the liquid 
which is superfluous and would be pernicious if left, removing 
it to other lands where its agency is required, or treasuring it 
up in the crystal vault of the firmament, as the material of 
clouds and dew, — and the source, when the fitting season 
comes round again, of those deluges of rain which provide for 
the wants of the year. 

Such are some of the examples which may be supplied of 
general laws operating over nearly the whole surface of the 
terraqueous globe. Amongst the local provisions ancillary to 
these, are the monsoons of India and the land and sea-breezes 
prevalent throughout the tropical coasts. When a promon- 
tory snch as that of Hindostan intrudes into the region of the 
trade-winds, the continuous western current is interrupted, 
and in its room appear alternating currents from the north- 

Cooijlc 



r 



Phyaical Geography of Hindoatan. 349 

east and sontli-weBt, which change their direction aa the 
bhu possee the latitude of the phoe. On the Malabar Coast, 
as the sun approaches firam tite soaUiward, cloods and 
variable winds attend him, and hie transit northward is in a 
week or ten days followed by that farious hnrat of thunder 
and tempest which heralds ttie nuny season. His southward 
transit is less distinctly marked ; it is the sign of approach- 
ing fiur weather, and is also attended by thunder and storm. 
The altwnating land and sea-breeses are occasioned by the 
alternate heating and cooling of the soil, the temperature of 
the sea remaining neariy uniform. At present, when most 
powerfully felt, the earth by noon will often be found to have 
attained a temperature of 120°, while the sea rarely rises 
a^ve 80°. The air, heated and expanded, of course ascends, 
and draws fnHn the sea a ireah supply to fill its room ; the 
cnrreot thus generated constitutes tbe breeze. During the 
night the earth often sinks to a temperature of 50° or 60°, 
cooling the conterminous air, and condensing in the form 
of dew, the moisture floating around. The sea is now from 
16° to 20° warmer than the earth, — the greatest difference 
between tbe two existing at sunrise ; and in then rushes the 
air, and draws off a current from the shore. 

We have not noticed the Tides, which, obedient to the sun 
and moon, daily convey two vast masses of water round the 
globe, ftjid which twice a month, rising to an unusual height, 
visit elevations which otherwise are dry. During one-balf of 
the year the highest tides visit us by day the other half by 
night : and at Bombay, at springs, the depths of the two dif- 
fer by two or three feet from each other. The tides simply 
rise and fall in the open ocean, to an elevation of two or three 
feet in all ; along our shores, and up gulfs and estuaries, 
they sweep with the riolence of a torrent, having a general 
range of ten or twelve feet, — sometimes, as at Fundy in 
America, at Brest and Milford Haven in Europe, to a height 
of from forty to sixty feet. They sweep our shores from filth, 
and purify our rivers and inlets, affording to the residents of 
oar islands and continents the benefit of a bi-diumal ablution, 
and giving health and freshness and pnrity wherever they 
appear. Obedient to the influences of bodies many milliocta 
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of milei removed (eom them, their enbjectioQ !b not ibe less 
OMiplete ; tbe vast volume of w»t«r, capable of ennhing by 
Ha weif^t the moet stupendous barriers that can be opposed 
to it, and bearing on its bosom the naviea of the world, im- 
petooDsl; nishing agunst oor shores, genU; stops at a given 
line, and flows back again to its place when the word goes 
fwth— " tfan far shalt then go, and no fi»ther ;" asid that 
whiefa no human power or contrivance coold have repelled, 
retams at its appointed time so regnlarly and sorely, that 
the hour of its approach, and measnre at its nuus, may be 
predicted with unerring certainty centuries beforehand. The 
hurricanes which whirl with such fearfnl violence over the 
sorfbce, nosing tiie waters of the sea to enormous elevatioos, 
and submerging ooaats and islands, — attended as they are by 
the feariul attributes of thunder and delnges of rain, — seem 
requisite to deflagrate tiie noxious gases which have aocs- 
mulated — to commingle in one healthful mass tbe polluted 
elements of the air, and restore it fitted for the ends designed 
for it. It is with the ordinary, not with the exceptional, 
operations we have at present to deal, and the laws which 
rule the hnrrloane form themselves the subject (^ a trea'UHe. 

We have hitherto dealt ndth Uie sea and air, — the tme 
tbe medinm through which the commeroe of all nations is 
transported, the other the means by which it is moved i^OBg, — 
as themsel<reB the great vehicles of mMsture, heat,, and cold, 
titrooghoot the regions of the world — ^the means of securing 
the interchange of these ineatimsble conunodities, so that 
exeesB may be removed to where deflcieney exists, deficiency 
Bubstitoted for excess, to the unbounded advantage of all. 
We have selected this group nf illusbvtions for our viewst be- 
cause they are the most obrious, the most simple, and the 
most intelligible and beaatiful, tiiat conld be cho^n. Short 
as onr space is, and largely as it has already be«i trmched 
npnn, we must not confine ourselves to these. 

We have already said that the atmosphere forma a 
spherical shell surrounding the earth to a depth which is 
unknown to us by reason of its growing tenuity, as it is re- 
leased from the pressure of its own soperlncnndwnt mass. 
Ite upper soHace cannot be nearer to us than 6ffy, and can 
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scarcely be more remote than five hundred miles, it sur- 
rouods QB on all sides, yet we see it not : it presses on qb with 
a load of fifteen pounds on every square inch of surftice of our 
bodies, or (mm serenty to one hundred tons on us ^l, yet we do 
not so much as feel Ha weight. Softer than tbe finest down — 
more impalpable than the finest gossamer, — it leaves the 
cobweb ondistorbed, and scarcely stira the slightest Bower 
that feeds on the dew it supplies ; yet it bears the Seets of 
nations oa its wings around the world, and crudes the most 
refractory Babstatlcee witii its wei^t. When in motion, its 
force is safKcient to level the most stately forests and stable 
buildings with the earth — to raise the waters of the ocean 
into ridges like mountains, and da«h the strongest ships to 
pieces like toys. It warms and cools hy turns the earth and 
tiie living creatures that inhabit it- It draws up vapours 
from tiie sea and land, retains t^em dissolved in itself or 
suspended in cisterns of clouds, and throws them down 
again as nun or dew when they are required. It bends the 
rays of the sun from their path to give us die twilight of 
evening and of dawn— ^t disperses and refracts their varioas 
tmta ta beantify the approach and the retreat of the <«b of 
day. But for the atmosphere, sunshine would burst on ns 
and fail us at once-^—ajLd at once remove us from midnight 
darkness to the blaze of noon. We should have no twilight 
to soften and beautify the landscape — no clouds to shade us 
from the scorching heat,— but the bold earth as it revolved 
on its axis would turn its tanned fuid weathered front to the 
full fOid unmitigated rays of the lord of day. It affords the 
gas which vivifies and warms our frames, and receives into 
itself that which bad bean polluted by use, and i» tiirown oflT 
OS noxious. It feeds the flame of life exactly as it does that 
of the fire — it is in both cases consumed, and affords the food 
of conBunH>tion — in both cases it becom«s combined with 
charcoal, which requires it for combustion, and is removed by 
it when this is over. " It is only the girdling encircling air," 
says a writer in the North British Review, " that flows above 
and around all, that makes the whole world kin. The car- 
bonic acid with which to-day onr breathing fills the air, to- 
m<HTOw seeks its way round the world. The date-trees that 
2A2 
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grow ronnd the falls of the Nile will drink it in by their 
leaves ; the oadu* of Lebiuion will take of it to add to their 
■tatnre ; the cocoa-nuts of Tahiti will grow rapidlj apon it ; 
and the palms and bananas of Japan will chan^ it into 
flowers. The oxjrgeo we are breathing was distilled for us 
some abort tinte a^ by the magm^ias of Sasqaehama, and 
the great trees that slurt the Orinoco and tite Amazon — the 
giwit rltododeDdrans of tiie HimatayOiS contributed to it, and 
the rows and tnyrtieii of Casbmerek tiie cinnamon tree of 
Ceyl(», and the forests older tlian the flood, bnried deep in 
the heart of A&ioa far behind the Mountains (tf the Moon. 
The rain we see descending was thawed for us out of the 
icebergs wliich bare watched the Polar star fcNr ages ; and the 
lotus lilies bare soaked op from the Nile and exhaled as ra- 
pour snows that rested <m the somiBits of the Alps." " The 
atmosphere," says Maun, " which forms the outer surface of 
the habitiAle world, is a vast reservoir, into which the supply 
of food designed for living creatures is thrown, — or, in on& 
word, it is itaelf the food in its simple form of all living 
creatures. The aninal grinds down tbe fibre and the tissued 
of the plantv or the nutritious stf^e that has been l^d up 
within its cells, tmd converts these into the substance of 
which its own organs are composed. The plant acquires the 
organs and nutritious store thus yielded up as .food to the 
annnal, &om tbe invulnerable air surrounding it." But 
animals are furnished with the means of locomotion and of 
seizure— they can approikch their food, and lay hold of and 
swallow it ; plants must await till their food comes to them. 
No aolid particles find access to their frames ; tbe restless 
ambient air, which rushes past them loaded with the carbon, 
the hydrogen, the oxygen, the water — everything they need 
in sbf^* <^ si^plEes, — is constantly at hand to minister to 
their wants, not only to afford them food in due «ea8on, but 
in the shf^ and fashion in wbleb alone it can avail them. 
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(Continued from page 152.) 

X. Antimony Formation. — The principa], and, for tb©. 
woBt part, Bote repTesentatiTft of Has formalnoD, is antimonite. 
Whh regard to the periods of formation, of which there may 
be several, it may be regarded as certain that H is more re- 
cent than the argentiferoQs and auriferous quartz, and an- 
terior to the flno-barytic formations. It is indeed stated to 
occur likewise in tfae dinoedritic formation. Its bedding is 
quartz, rarely ever absent. 

It is a remariuiJsle circnmstsnce that antimonite has bI- 
ways been fonnd to ctmtain at least a trace of gold. la 
some localities the proportion is sufficiently large for extrac- 
tion, and even metallic gold is sometimes associated with it. 
The antimonial minerals by which it is accompanied are 
fcermes, Eundererz, berthierite, Kinkenite, plegionite, wolfa- 
bei^te, &c. Galena and blende are likewise Misociated with 
it sometimes. Barytite occurs freqnently implanted. 

The lodes at Wolfsberg (Harz) probably present the great- 
est variety of constituent minerals, bat scarcely anything is 
known of their order of succession. 

XI. Manganese and Iron Forma^n. — Hematite, specular 
iron, and more rarely common brown hematite, are (l<eqaentiy 
associated with the manganese oxides, especially pyrolusite* 
which is pseudomorplions, partly after manganite, partly but 
less frequently afber polianite. In some instances the man- 
ganite and polianite have been fonnd in their normal state. 
In addition to these occur psilomelan, more rarely braurite 
and hansmannite. The pseudomorphs after all of these 
minerals are very numerous. At LaJsa (Hesse Damutadt) 
tiiere occnra very fine psendomorphous pyrolusite after man- 
ganite ; and it would ^pear that in some instances psilome- 
lan has been converted into pyrolusite, and that the man- 
ganese in black, reniform masses, compact and without 
lustre in the interior, a/ce of this nature. 

In Sazony the association of iron and manganese oxides 
appears to indicate that the former were first precipitated. 

Cookie 
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The iron oxides then contaia at least traces of manganese, 
while ilie manganese oxides aXe free from iron. This fact 
is in accordance with the chemical fact, that when a solution 
of iron and manganese peroxides ts treated witti ammonia, 
the iron is first prec^niated. Howero*, at the Thminger 
wald, hematite appears to fbllow manganese oxides, bnt tfaiB 
may he connected, in some manner, with tiie sabseqnsnfc dia- 
locationfl which the lodes hare suffered. 

There are mMiy lodes in which iron oxides or nunganene 
oxides occur separately. They ^>pear in Sasony to be iden- 
tical with amethyst lodes, in which manganese or iron oxides 
occm-. 

I^is formation is closely connected with baiyiite, and it ia 
known that baryta is present in most ores of manganeie. 
Howerer, the baiytite is always implanted tqion the mangfr- 
Bese, and for this reae<Mi it will be treated of in the next 
section. Barytite baa been observed implanted apoa hema- 
tite, which occurs, OB the other band, above flaoiite and 
c&Icite, as do manganese oxides above calcite, altboogli indeed 
the former presence of these spathic^minerals may only be in- 
dicated by paendomorpfas. The paragenesis of manganese 
oxides with calcite is remarkable. Pyrolasite aai -rarricite, 
which have originated from manganite, occur pseod<Hnorpfa- 
0U8 after calcite, the apices of the scalenoedroua still oen- 
fusting of calcite, and the metamorphosis may easily be sent 
to have ori^nated from the saalbands. 

It would seem that this formation belongs to nevly, if not 
the same period as the flno-biu-ytic, barytite appearing as 
the latest member ; but a closer acquaintance with the itx- 
mation mast decide this point. 

The most recent rock in which the manganese and iron 
formation occurs is pfatntolite. 

The general peculiarities of the lodes of this fiormation «« 
as follow : — 

1. Sulphurets are almost altogether absent. 

2. Pseudomorphs are more numerous here than in any 
other formation. It may without exaggeration be said that 
there is not any manganese lode in which at least one kind 
of metamorphosis has not taken place. The marJOTity of 
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mangaoeBe minerals are pseodomorplious, ood the iron 
minerals are likewise riob in pBeodomor^iis. 

3. A certain Bimplicitjr in the ftubKtanceft contMoed in tiwse 
lodes is obvioaa. Tbe reason ba» yet t& be ascertained why 
the more Talnable metaU are aJmoBt altogetiier wuiting, 
and why the lodes of other fonuationB are poor in ore in the 
neig^booritood of manganeae iron lodes^'as at. Jobanngeor' 
genstadt ; and there is reason to beUeve tiiat an examina- 
tion of this i^nomeaoD would lead to interesting results. 

XIL ^2uQ-&i»^f«0fonnafion.-^-This formation, when eon- 
udered in coigaDetton with the minerals imbedded in it, is 
certainly inforior to none in either technical or scientific in- 
terest. For eoDTenience sake, it will be bettw to orerlook at 
first the occurrence in it of useful ores, a proeeadiim; v^ioh i» 
also justified by the fact, that many lodes of Gcmud«ubte 
ma^itade belonging to this formation are known, in which 
no traces of either of tbtMe rainerak have been found. 

The great distribati<H) of the minerals oonatitatittg this 
formation becomes more stfikingly ' apparent, when it is re- 
membered that tbey are foand here and there, ooTering most 
ofthe formations previously mentioned, and that they serve as 
support for five of the following formations. It might indeed 
be advtwtageoos to class all the known lode fwmations as, 1, 
Those older than the fiuo^barytic ; 2, Those contemporuieous 
with t and 3, Those which are more recent than it. 

The two most important minerals of this formation are, as 
its name indicates, fiuoiite and barytite. In most of the lodes 
ctftitis formation they may be regarded as oonstaat associates. 
However they do occur apart, and this is true more especially 
of the barytite. 

The tallest known lode of fiuorite is that at XJebenstein 
(Meiningen), called the floesberg, uid traversing zeehstein. 
Barytite lodes are often very luge, for instance in Saiony, 
and likewise very numerous. Miiller enumerates 1052 known 
in the Erzgebirge through mining operations, and probably 
tlus number is insignificant compared with that of the lodes 
which are nnknown. 

In some instances ccelestine occurs together with barytite, 
or as its substitute. 
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Amoi^ the earbomteft beI<«ig^Bg to this fbrmaUon may be 
named, aa most important, pearl-spar, the lightest of the so- 
oallfld I«owii sf»ti, and fawtokiw, ohamrcterised hy its far great- 
er density. It is much to be desired that these two min^uls* 
M iaterMting as r^puds the geognosy of lodes, ahoold be ex- 
amined diemically. The analyses of brown spars are indeed 
nomerouB, but in the absence of data for Ute anf^es fuid deo- 
uties, they are comparatiTdiy valueless to the mineralogist. 
When asseeiatad with baryUte, the former of these miuerala 
is seated usdM*, the latter upon it. Chalylute and some 
vaneties of calctte are likewise frequent associateB. On the 
contrary, witherit«, stroutite, alstonite, barytocalcite, and 
neotype oocor but rarely, and only to purticular limited lo- 
ealities. Fingnite, chloropal, and hyposiderite, must be re- 
garded as altogether sporadic, and rare productions of recent 
date. 

Quartz agtun is frequent, partly as the bedding of the fcH-- 
nation, more freqaentl; as a snbseqnait ^vduction ; in the 
latter case constituting a lai^ number of psendtMnoi^hfl. 

Even the barytite presents, althoi^i rarely, impressions 
of crystalline minends immediately antecedent to it, shewing 
that Uie formation of barytite was here and tiiere connected 
with the deBtmctJon of prenously existing minenUs. 

Fluorite and barytite have been decomposed even still more 
frequently. These two minerals, and likewiae the implanted 
calcite, have been removed, particalarly during and still more 
after the formation of the more recent quarts. Hence origi- 
nate the extremely numerous qttarbz and homstone ps«udo- 
m(H^hs tSisr those minerals. They are partly incmstatton, 
partly replacement pieudomorpbs, sometimes both. The 
numerous tabalar imprestioos in the qutu^ and galena of 
Andreasberg (Harz) shenr clearly that barytite once existed 
there in great quantity, ^though -at the present time not a 
pM*tiole is to be fouad, and baryta oeonrs thore miy in the 
homstone of the more recent zeolite formatiim. In tiie Knr- 
pring Friedrich August mine at Freiberg, the baiyiite has 
partiaJIy disfq^peared, and pseudomorphous quu^ occi^ties 
its place. Witherite produced by the alteration of barytite, 
is of rare occurrence, and in all probability owed its origin, 
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like the aphrite produced f!rom gypHom, to streams of oar- 
bonic acid. 

In QO other fonaation avo repetiUoaa of Qte same consU- 
taents flo numerous ob in ihiB ; tliree or four Are frequent, 
and in the Reicher Seegen mine at Satdisenbarg, pearUspar, 
barytite, and tantoklin, are repeated at one place twent;-two 
times, without a vestige of ote. 

The minerals occurring in the flao-barftio lodes wilt be 
ooDHidered under the head of the following formations, with 
the exception of the iron pyrites, because here this mineral, 
whether alone or associated with others, always presents a 
characteristic chemical feature — it is arseniferous. It is highly 
probable that iron pyrites very generally contwns arsenic, 
alULough in too smtjl a proportion to be easily recognised, 
FritzBche likewise foond in tbe pyrites of this formation, co- 
balt and nickel to the amount of 1 per cent. On the contrary, 
pyrites occurring imbedded or disseminated in slate and 
other rocks, gave no indioatit«is <^ arsenic. Even iron pyrites 
locally implanted upon u^enical pyrites in old formations 
gave no sign of arsenic. 

The question of the origin of the barytite contained in tbe 
lodes naturidly suggests itselt When it is remembered that 
this mineral is almost always accompanied by sulphurets 
and arseniurets, which can only have been derived from tbe 
interior of the earth, we perhaps cannot do otherwise than 
assume that its source was tbe same- Bat in what state ? 
Certainly not as a melted mass, scarcely as an aqueous solu- 
tion. Professor Breitbaupt is disposed to consider that it 
was introduced into tbe lodes as sulphuret of barium, and 
subsequently oxidised, and believes the probability that tbe 
interior of the earth ctmsists chiefly of metallic eulplwrets 
to be a sufficient gEonnd for this opinion. 

XIII. Later Cobalt and Nickel Formation, Grou^ A. — 
The constituents of thi* formaiioD at Sehladraiag (Styi-ia), and 
OberwalIis(Switxerland),are—l. The variety of rothnickelkies, 
whose i^ecific gravity is 7'3, always containing a small ppr- 
ceatage of sulphur, and probably constituting a diitinot spe- 
cies. 2. That variety of nickel-glance called gersdorfite or 
stirtan. True spicscobalt, metallic arsenic, and even arse- 
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niai pyrites, are said to occur at Scbladming. If the latter 
mineral is really preMat, it may periiaps indicots titat the 
lode is of very remote daie. ClUcito is a rceent member^ 

Jndgi^ fiiom the little kaown of a cobalt and nickel lor- 
matim is the Pyreneei, it is not improbable tbat it sboald 
be indaded nnder this graap. 

Oroup B oocnn principally is the Saxon Voigtland, tihe 
Han, Nauan, Hangary, and MiflsonrL It is principally 
imbedded in spattiie iroa, and can scarcely be regarded b9 
otfaer than sporadic. Niekel is more abondant than cobalt. 

The lodes of this gronp present in a mariced miuiner Uie 
peculiar characters of these deposits ; their saalbands later- 
sect the rock, especially when tt has a scfaletose Btnictare, 
The principal minerals are linneite and the less dense T»rie- 
ties of nickel -glance, amoibite, and gray niekelkies. Altfaoagfa 
galena is sometimes fband, the oth^ members of the pyritic 
formation — zine-blende and areenieal pyriteH~-Are entirely 
absent. 

With regard to the saecession ot pyrttic arBeniorets and 
sniphurete in general, the same nnifOTUity obt^s, whieh is 
more protninent in the third group of this formation. 

1. The mono-arseniurets have been formed prior to the 
binarseniarets, and it has already beeti pointed out ttnkt titis 
is the case with snlphurets. 

2. Hie arseniorets have been formed before the snlpfanrets. 
Group C. — Perhaps the purest cob^t minerals occur at 

Sohneeberg and Allemont ; at other places nickel minerals 
preponderate ; and probably there is in general a greater 
quantity of nit^el tfaail of cebalt. The association of mine- 
rals containing gold and silver may serve to characterize this 
group. 

Spathic iron seldom occum aa the bedding ; and vriien it 
doea there is an appvoximation to ^e previous group. Bary- 
tJte is particularly characteristic, although sometimes its 
existence is only ittdieated by pseudomorpbs, it having been 
removed during, or rftther aft«r, the Bubsec|uent foromtion of 
quartz. This quartz contains traces of cobalt. It may in 
general be assumed that the more abundant the later quarts 
above heavy spar, the more the latter has been removed. 
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Still the bedding of heavy spar is not always wanting, even 
at Schneebei^, and t^en the aurifenras and argcntifercmK 
mineralB are generally associated with it. Oaleite has like- 
wifie freqnentl; been decomposed during the fvnaaiwa of 
qnarfas, wbtdi is <^ten psendomorphoas after it, asd these 
pseadomorphs aometimes present regular twins, ta which one 
primary rfaombohedron of qnarta is joined parallel to the 
plane — ^ R of the calcite crystal. 

MoreoTer, the lode qnartK in this fortnatioo is always dif- 
feront from the rock qnartz,— the laUier having a fatty, ihe 
former a Tib*eoa8 lostre ; sometimes also being in the form of 
amethyst. The 'pceaencB ef qoartz older than barytite, as 
well as the association of quartz in general, distingnishes 
this gro^ from the previoos and following gronp, from 
which quarts is entirely absent. 

Oroup D. — Although very little is known of the occorreoce 
of cobalt and nidtel in the rocks of the coal formation, it 
still appears desirable to call attention to the fact. Ootta 
states that at the Eegeabarg (Gotha) asbolan oocure in lodes 
in earboniferous sandstone^ so frequently as to admit <^ being 
worked advanttf^ously. 

At Bookwa (Saxony) there was found, a few years since, 
upon small lodea in the npper pitch coal-seamfi, erythrine, 
— a mineral which mnst always be regarded as a product 
of decompoution ; and as iron pyrites, eopper pyrites, ga- 
lena, and zioc-blende, likewise occur in lode fissures of the 
co^seams of Saxony, it is very probable that this erythrine 
has originated from some pyritio miaeral oontwaing an es- 
sential admixture t^ colralt and arsenic. However inaigniii- 
cant this phenomenon may be, it nevertheless gives a hint aa 
to the date of the formation in question. 

Group E. — The lodes belonging to this group are idtoated 
in cupreous slate, and the overlying meoibers of the zeeh- 
stein. If greywaoke, clay-slate, or granite, lie immediately 
under the zechstein, cupreous slate and old red sandstone 
being wantiog, the lodes continue productive, although to an 
inconsiderable diBtance, in the older rocks. Wheo the lodes 
bear barytite, they extend to some depth, but are unprodac- 
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tive. They do not bear ore eittier in the old red sandstone or 
the ackisioBO rooks, except when corered by the zechsteio. 

It may peAnps be assomed tJni a sudden eruption of 
BubitanceB containing metala, e^iecially copper, took place 
in the sea from which the cupreous slat« and oUier members 
of the zeohatein wete deposited, tmd undoubtedly from lode 
fissures. The contorted position of the fish in the cupreotis 
slate is a aufBcient evidence of t^eir sudden death. A si- 
milar opinion was already entertained by Werner; but Oie 
metallic aubstanoea with whioh the sea was impregnated 
were not precipitated at once, and probably not entirely 
until the formation of zechatein was completed. In several 
parts of this series — ^for instance, at the south-western 
RotJienberge — to nearly 150 feet above the cupreous slate, 
nodolee, and disseminated masses of copper pyrites, are 
found, which have been partially converted into malachite 
and brown iron ochre. If, then, cupreous slate is of sedi- 
mentary origin, still the copper, silver, and other metals pre- 
sent in it, have been derived from eruptions through lode 
fisanres. If there were any cine to these lodes, it is probable 
that they will be found to yield rich supplies of ore. 

The true primitive cobalt and nickel minerals usually occur 
in lodes called " riicken," because they are almost always con- 
nected with elevation or depression of the sedimentary' rocks, 
partly in cupreous slate alone or in weissliegenden, or when 
it and tJie old red sandstone are wanting, somewhat lower 
down in the slate rooks ; partly, but generally only for short 
distances, in the upper zechatein. The vertical height of the 
lodes is consequently in many cases very limited. Although, 
in some districts where this formation exists, the occurrence 
of the minerals above the cupreous slate is unknown, it is 
certainly the case near Saalfeld. Bat under all circumstances, 
where the lodes are continued in the rothliegenden or schis- 
toae rocks, they are wholly unproductive where the covering 
of zechstein is wanting. 

Although no irae cobalt or nickel minerals are found 
even in cupreous slate, when it has no " riicken,'' still there 
is at Saalfeld, sometimes in the delicate fissures parallel to 



D,g,t,.,.d.i. Google 



r 



On the Paragmelie BelationB of Minerais. 301 

Uie planes of atraiifieatioD, a coating of erjtbrine, together 
nith malachite and diessjrlite ; moreoTer, cobalt has be«n 
detected by analysis as one amtmg tiie onraerons ingredients 
of this slate. Vanadium baa likewise been met •mtii reciaiUj 
in the Mansfeld sl^a ; it has probably wiginatad irom some 
cDpreous mineral, in which it existed as a aabstitnte of anti> 
mony cw ursenic. 

Friesleben expressly states that oobalt and ni^l mineFalB 
occur less in cnpreous slate itself tbaji in the riickeii, — i.e. 
in the lodes traversing iti or when actually in the slate, in the 
immediate proximity of these riicken. 

AH these circumstances render it probable that the con- 
tests of the lodes called "riicken" have been farmed by la- 
teral secretion, the more so as they do not extend dovmward 
te any depth. A direct ascensioii is thus out of the qaestion 
here. Quartz would, lu such a case, hare been brought up 
from the granite and greywacke slate, but there is no trace 
of quartz or of silicates. It is not improbable that the cm-^ 
bonaceouB matter of the cupreous slate has chiefly contri- 
buted, by reduction, te the formation of the pyritic minerals, 
containing also cobalt^ nickel, and arsenic. 

Asbolan, or black erdcobalt, is one of the minerals which 
cont^s cobalt with traces of nickeL This occurs in the 
lodes above the cupreous elate ; in zechstein, which is espe- 
cially rich in hydrated oxide of iron ; indeed, the lodes which 
bear it do not even extend into the cnpreous slate, and ap- 
pear te be fissures formed by drying, with which zechstein 
abounds. It has been found by experienoe that the asbolan 
near Saalfeld decreases as the cupreous slate is approached. 
The stalactitic form, and the considerable percentage of 
water in asbolan, may perhaps be evidence in favour of its 
being an infiltration product. The large quantity of manga- 
nese in asbolan may be accounted for by the fact, that tlie 
spathic iron, from which the hydrated oxide of iron has prin^ 
cipally originated, contains manganese. 

As might be expected, the group in question of the cobalt 
nickel formation, is not deficient in Uie associates of cupreous 
minerals. In the Mansfeld district they are not very abun- 
dant on the rUcken in cupreous siate and wiesiiegenden, stUl 
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copper glAQM occQrs, and m a rarity, digenite. At Saalfeld 
tiie cnpreoiu mhieralB occnr in the lodes, especially above 
the cnpreoiu ilate, and erm wheo this is absent ; becaase, 
M has been stated, the beds of zechsteio are piuiaally im- 
pr^fnated with capreoas miaerals ; rich deposits of fahlera, 
Gtqiper pyrites, and barytite, tt^ether with the nnmerons 
prodaets of these miaerals, have been foand here in zechstein. 
The fablers generally contains cobalt, a fact which acooants 
for the efBoreacenee of erythrine from it ; the most usual de- 
rivative is, however, the 8o<-ealled ferraginous oopper green. 
Eryihrine has been found npon fahlerz, and indeed npoD 
tlie crystal planes, where they appear somewhat decomposed, 
withont any other mmeral containing cobalt being viuUe 
among its associates. 8ach fablers contains even some ar- 
senic. Still it is stated that rottiniokfllkies and spiess-cobaH 
have been met with in lodes at a considerable elevation 
idMne the ciq>reoaB slate. But ail Ihe minerals with a me- 
tallic histre here mentioDed are known to oocw at Saalfeld 
in lodes, in cupreous slate, or immediately beseatfi it, tiia 
latter especially at Kaulsdorf. 

According to IVieeleben the cupreous slate, especially at 
Hansfeld, appears to be richer neu* th^ ruoken rafter thwi 
otherwise. This fact may be regarded as a fnrther proof 
that the metallic substances have generally aocnmulated 
towards the rfloken. 

Barytite as a lode sobstanee, is a very constant assodate 
at all deptiis ; hot h is remarkable that it is always more re- 
cent ftan tiiefahleri, and older than tbe pyritic minerals con- 
tuning cobalt and nickel. For this reason, perhaps, the 
fahlers is wanting in the riicken of oopper — slate, and weias- 
liegendsn, bsavy spar b^ng there the oldest member. Oalc- 
spwr and arragonHe appear as man recent members, and it 
is only in some fewinstanoes tiiat there is a second genera- 
tion of c<^iper pyrites, almeet solely in very small ciTBtala 
upon the calc-spar. In ^te immense and Icmg^woi^ed 
deposits of brown iron oreotEenitz, Ksmsdorf, and Saalfeld, 
whi(^ belong to tbe zechstein, and have, perhaps, entirely 
originated ftvm spathic iron, as is indicated by the fi*equent 
pseudomoi^he, and the association of compact and fi<othy 
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wad— the nsnally acoeasory deriratiTea of this miim^,— 
barytite is, in all iDshuices, more rec^ii than spathic iron or 
brown iron ore, and lied in namerons veins in them. 

The faUerz and copper pyrites belong only or prineifially 
to lodes in Kechatein above the cupreous slate, and the fah- 
lerz has most likely not often been found without a covering 
of heavy ^>ar. Here, as in all other formations, it has been 
found th&i it is richer In silver when accompanied by little 
or no co[^er pyrites. The galena, which occurs very 
rarely indeed, may periiaps be referred to the same date as 
the fahlerz. If, then, the barytite is taken as the boundary, 
two formations must be distinguished in the lodes,— -that of 
fbhlerz and that of cobalt And nickel minerals, even althon^ 
tiiey may be very closely connected. This distinction is 
supported by the circumatanoe that barytite baa not been 
deposited upon ihe first formation until after the fahleiz has 
suffered decomposition. Conaeqnently, the oonstitnests of 
tiie fahlerz must have first been set in motion, aad those of 
the cobalt and nickel miaerala afterwards. 

Sometimes tlie minerals whose formation has preceded 
that of tlie bM-ytite are mixed up together with those which 
have been formed subsequently, partly in a firactured sta,te, 
and even eo-called spheroidal masses are found ; phenomena 
which undoubtedly indicate violent disturbances c^ the lodes. 
At the Neidhammeler-zuge, near Saalfeld, fragmenta of fer- 
mginous sechstein are siHTonnded by fibers, copper 
pyrites, barytite, and tlien the numerous deoouposition pro- 
dncta, ferruji^nous copper green, copper lamre, malachite, 
etythrine, kupfersohaum, &c. Yellow and brown earthy 
cobalt and copper— manganese ore likewise occur here, — and 
these ori^nated either from the hardening of mod, or are de- 
compositioft produeta, — and ochery hydratted oxide of iron, 
impregnated with oxide of cobalt. Even raetailic copper has 
in some rare instances been found in spike-shaped distorted 
ci^stals, entirely soirouaded by brown iron ochre. 

In the riicken of Sohweina and Gliidulmuin spies oobalt 
is the only abundant primitive minerf^ <^ the cobalt nickel 
formation ; rothnickelkiea with chloanUiite is rare. Bis- 
muth appears to be entirely wanting. The lodes, moreover, 
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bear ore only to Uie depth of a few yards, corresponding to 
tiie tiiickneai of the cupreous slate, and the weissliegenden. 
In the rothliegenden and in granite they terminate abraptly. 
(This IB likewise Uie case in the riicken of Sangerhaufien 
and Rotfaenburg, where rothnickelkies and nickel-glance pre- 
dominate almost to the entire exclnsion of Bpies cobalt.) In 
the Riechelsdorf lodes pyrites containing nickel and cohaU 
occur in the zechstein above the cupreous slate, although 
near to it^ and extend to a small distance beneath it. Traces 
of bismuth have also heen met with here- 
According to previous observation, gold and silver mine- 
rals are altogether absent from this formation; still the 
fahlerz contains as much as ^ per cent, of silver, and although 
this mineral, strictly speaking, does not belong to this group 
of the formation which commences with heavy spar, as has 
been shewn, it has been incladed because it appears in the 
same lodes, and because it not {infrequently conttuns cobalt 
As regu^s the great variety of minerals occurriag in the 
lodes, the Saalfeld district is the most important. 

It must be admitted that these five groups of the cobalt 
nickel fomtation cannot be referred to one and the same 
period, hut must, perhaps, be separated into several lode 
formations. The Chilian is undoubtedly distinct, and sliould 
perhaps be placed immediately after the fifth formation. 
Again, a group which includes lode quartz as an essential con- 
stituent should, perhaps, be separated from one in which it is 
absent. The want of observations respecting the relative age 
of the individual lodes in which cobalt and nickel minenUs 
occur, the absence of spathic iron, and especially of barytite, 
or their paeudomorpha, in some places have rendered it 
necessary to consider under one head groups of minerals 
which will, without doubt, hereafter be found to differ. 
Still the coarse here adopted has the advantage of present- 
ing a connected view of the known modes of occmrence of 
bodies which in a mioeralogical, chemical, and geognostict^ 
point of view are very closely related. 

Further, the localities enumerated admit of the conclusion 
being drawn, that the most recent group belongs to a period 
between the completion of the old coal formation, and bat 
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little subsequent to the zeclistein ; up to the present time 
at least, it is not known that cobalt or nickel minerals occur 
in a sedimentary formation more recent than the latter. 
- XIV. BaryfAc, Lead^ and Zinc Formation. — Although this 
formation is characterised as barytic, the most frequent 
Iodic substance nest to barytite is fluorspar. The lodes may 
in other respects be classified into two groups, according to 
the presence or absence of quartz. 

Among the minerals galena is the most characteristic. It 
is generally poor in silver, in some rarer instances without 
any. There is perhaps no other formation of which it is an 
essential member where it has suffered so many alterations. 
The most ordinary products of deoompoaition are ceruasite, 
hyromorphite, mimetite, angleaite, leadhillte, phosgeuite, 
mendipite, plumbocalcite, and the very rare schwebleinz 
(superoxide of lead). 

(7*0 be concluded in our next Number.) 



On (Ac FoBsil PlanU found in Amber. By Professor 
GOBPPBBT. 



Since Fraf. Goeppert recognised the Toitoditea dubitu of Stern- 
berg, which occurs abundantly in the plant-bed at Schosnitz, Silosia, 
08 the Taxodium distiekum. Rich., now living in the southern parta 
of the United States and in Mexico, and found also some fosBil Plants 
from Schosnitx to be identical with living species, thns pointing out 
the identity of some tertiary plants with the living, he has had the 
opportunity of examining a collection of 570 specimens of Amber, 
containing plant- remains, belonging to ^. Menge of Dantzig, and 
30 specimens beqneathed by M. Berendt. With these &e author 
has been enabled to raise the number of the species <^ plants in the 
Amber Flora from 44 to 163, of which only Libocedritu aalieoT' 
nioidei and Taxoditet EuToptetu occur fossil out of the Amber, and 
30 are identical with existing species. The constitution of the 
Amber Flora, as at preiient known, is shewn in the following table.* 



* Vmr the lliti of gen«ra and Bpeda*, ••• Uk work* above referred to. 
VOL. LVI. MO CXII. — APRIL 1854. 3 B 

r..<:,iP,..i-,:,G00glc 



166 Professor Goeppert on the 

HambeT of Number identical witb 
Sped*). euBting Species. 

Plavtm obllolabbs. 

I. Fungi 16 4, Mriaiiilf ; periiapa all. 

II. AlgB 1 1 

{ 6 at 1 (with BpecoM on 

m. Lichenes.- 13^ the E. and W. coarti of 

Aivtie Amerieft.) 






V. MuBci frondtwi .. 



t 3, eertaint; ; per- 
haps all. 

PLARTX YABtXTLAKia. 

III. Crfptogamn (Acvtjladfaiet.) 
FiliceL 
Pecopteris Humboldtmu, G<^. it Btftr. 
IV. Monocotjledones. 
CjperaoeEc. 

Carex ezimla, O^pp. and Meng«, 
Grtunineffi. 
FragmentB. 



Aliinii plaataginoides, O^op, A liengt. 
V. QymniMpeRUtt. 

Copreuiiies 20 

Abietmen 31* 

Onetaeen 1 

VI. Monochlamydeu. 



Copuliferw 10 

SalidneM 3 

EiicineiB 32 

y&ccinex 1 

Primulaces 2 

Yerbaacen 2 



SeTopholanneeB 1 

LoBioereB 1 

Vm. ChotutopetaUB. 

Lonmthes ■ 

Cntsmlaoea 1 I 

The whole Flora as yet known consists of 24 Families, 64 Ge- 
nera; comprising 163 speoies.t 

The following are the general results of Prof. Goeppwt's re- 



ierable number of tertiary species of plants (especially 

PlanteB ceUulares) are etill living. 

• Of theee, eigbt (the epeciet determined from the fouil wood) affbrd Amber. 
t The number or speciea may probably be raised to sboDt 130, bj additiom 
from about SO BpecimenB of which the relations are barely determinable. 
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The flora of the Amber being deatitute of tropical and sub-tropical 
forms, it is to be referred to the Pliocene period. 

The rentaiaa only of forest-plants bare been preserved in the 
Amber. 

This flon much resembles the present, especially in the Cellular 
plants ; the Cupresainets, however, are now almost wholly wanting in 
our latitudes, and the AbietinMs and the Erioinex are not abundant. 
The four species, of Th«ia, Aftdromeda, and Seduta, which are iden- 
tical with the living, are indeed northern forms ; on the other hand, 
the Lihoaednu ChiUnsia is found on the Andes of Southern Chili. 

The flora of the northern parts of Europe, Asia, and America, is 
at present less rich in species of CapresnH&e and AHetinere than 
that of the Amber, although it possesses some of the species found 
in the latter ; nor are the existing northern species of Coniferre so 
rich in resinous products as were the trees of the Amber-flora with 
which the Dammara AwttralU of Kew Zealand can alone in this re- 
spect be compared, the branches and twigs of this tree being stiflf 
with white resin-drops. 

If we tako into consideration the enormous extent which the forests 
of 

Abies alba, Abies ovata, 

— — — nigra, Laiix Dahnrica, 

— — ■ balsamea, Sibioca, and 

Sibirica, Pinna Cembra, 

at present attain in North America and Korthern Asia, we are led 
to infer a similar extension in former times of the Amber-forests 
throughout the northern regions; to which, indeed, the wide distri- 
bution of amber in the late tertiary deposits of North America, 
Holland, North Germany, Rusfiia, and Siberia to Kamtschatka, bears 
evidence. 

If we judge from the proportion which the fir-forests bear to the 
rest of our northern flora generally, we shall infer, from the preva- 
lence of the Coniferee in the Amber, the existence of a very rich 
flora contemporaneous with the latter, and of which but a small part 
has as yet been presented to our notice. Germany contains 6800 
Bpecies of Cryptogams, according to Babenhorst, and 3464 species of 
Fhaneroffoma, according to Koch. The proportions are — 

* The Gbbm*nFi.oth. The Ambeb Flop , 
Cluus. Sp«cies. Classes. SpBcl 

Gryptogamn & 6800 6 60 

Families. Speciai. Families. Species. 

Phanerogamffi 135 3454 20 102 

Cnpuliferw 12 10 

£rioine» ■ 23 24 

{333 ) f 94 i 

3121 f *! ■ I** ■■- { 9 j ''^*' ■ ^ 

2b 2 C^XHjIc 
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Amber is never foand isolaMd in Wge or small masses in the 
bituminouB wood of the Brown-coal with reein'ducts of a single row 
of cells, which never contain jellow masses of resin, but only dark- 
brown transparent resin-drops, as in the Oupr^Mt'nete, or the Cuprtt- 
tinorylon of Goeppert. The oonipoand resin-dncte of th^ Abi^inut 
alone are filled with amber. 

It is probable that the amber and its plant-remaiiis hare been 
drifted to the placet in which thej are now found. The author 
knows of no well- authenticated instance of the occurrence of amber 
in the Brown-coal formation itself; it occurs in the drift-beds above 
it, where, howerer, it does not appear to have originally belonged. 
Scheerer has found it in Norway ; Von Brerem, atG ischigiogk in 
Kamtschatka ; Rink, in Haren Island, near Disco Island, G-reeu- 
land ; and in these instances it is generally in drift-beds. The sup- 
position, however, that it belongs to the Drift-period is difficult to 
substantiat«, the flora of that period being as yet but little known. 
The stomach of the fossil Mastodon found in New Jersey contained 
twigs of Thaja occidentalia (found in the Amb^-flora) ; and in the 
Erie Canal, in New York State, at a depth of 118 feet there have 
been found freshwater shells, together with portions of Abies Cana- 
densis, which still grows in the nei^bourhood, and leaves of which 
are recognised (though with some doubt) in the amber. The foBsil 
wood of the Drift-beds of Siberia, also, is nearly related to that of 
the present day.* 

The height at which amber is found at the Castle on the Riesen- 
gebirge nea,r Hetmsdorf is nearly 1260 feet [German] above the tea. 
level, and at Grosbman's Factory near Tannhausen, at 1360 feet. 

The amber is not derived from one species of wood only (^Pinites 
rarcinifer), as ProfesBor Goeppert formerly thought, but also from 
eight other species, including the Pinus Sinkianas, in which Vau- 
pelt observed the amber of Disco Island. 

It is probable that alt tbe^&tett'tuE, and perhaps the Cupressinea, 
have furnished their share of the resinous matter (at first consistiug 
of various specifically different resins) that afterwards by fossiliza- 
tion became amber ; and this is supported by the author's experi- 
ments in tho formation of amber from resin by the wet process, as 
in his experiments on the formation of coal from recent plants.f 

In form the amber is either like drops, indicative of a former semi- 
Suid condition, or as the caste of resin-ducts and cavities. Largs 
nodular masses occur, which must have been accumulated in the 
tower part of the stem or the root, as in the Copal trees. — (Quarterly 
Journal of the Oeohgieal Society, vol. i.. No. 37.) 

Purt 2. Hiwell. p. 66.— Tiunsl. 
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SCIENTIFIC INTELLIGENCE. 

UBTEOBOLOGY. 

1. CUmats of Finmarken. — " I Bball here add," eaye ProfesBor 
ForbeB, " a few particulars which gire a general Idea of the climate 
of this part of Norway. For eleven years (1837-48), the average 
temperatara at 9 a.k. was 34°-50 ; at 9p.m., 32°-83 ; mean 33'''66. 
Von Buoh estimated it, solely from the upper level of the Pine 
(640 feet above the sea), at nearly 1° Reaumur, or 34°'35 
Fahrenheit, a remarkable coincidence. The mean temperature of 
February, which is decidedly the coldest month, is I6°'4; and of 
AugDst, which is usually the hottest, 54"'3. This range is, how- 
ever, small, compared with the actual extremes on particular days, 
which i find to be the following, daring three years, for which they 
are specified ; but of which those for 1848 only are certainly taken 
with self-roistering instruments : — 

1846. 1817. 1848. 

Maximum 83°-3 84°-7 Se^-G 

Minimum 14 6 3 1 20-2 

Range 98 1 87-8 107 1 

Hence it appears that the thermometer rarely, if ever, falls below 
the zero of Fahrenheit, whilst there is not, perhaps, another part of 
the earth's surface on this parallel where mercury does not freeze in 
winter. The fall of rain and snow in these three years was only 
18-18, 16-81, and 17-19 inches."* — {Norway and Uf Qladen, by 
Professor James J>. For(>e*.) 

2. Proposed Meteorological Survm/, — We regret to have to an- 
nounce to the scientific public, on the authority of Captain James, 
Royal Engineers, that the proposed second confei'ence at Brussels, for 
mt^ng arrangements for the mutual interchanges of the principal 
results obtained from the meteorological observations taken on land 
in all parts of the world, cannot, under the present aspect of our 
foreign relations, take place this year. 

The opinions of all the most eminent meteorologists in Europe and 
America are strorgly in favour of such a combination and system 
of co-operation, and we trust the war which is now pending may be 
of short duration, and that this conference may still be held at no 
distant day. 

BTDKOOItAPHr. 

3. Amount of pressure borne by ytnimal Life in profound 
depths. — The real amount of pressure borne by auimal life in pro- 
found depths is truly an interesting element for consideration and 

* Sm Rep oris of BritUh Auociatlon for 1819 and following ;eBri. 
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ezpenment. At 16 fathomaft living creatare would bare to sostaia 
onlj' about 80 pounds to the sijuare inch, and at 60 fathoms as 
miiflh u ISO pounJB. At 100 fathoms depUi the pressure would 
amount to 286 pounds; and at 7U0 fathoms the creature must 
be«r with impunity a qDantit; equal to 1830 pounds upon the square 
meh i while the pressure of 1000 fathoms of superincumbent water 
on the same area considorabij exceeds a ton. — {Rear-Adwiral 
Smyth, K.S.F., or the ikditerranean, p. 193.) 

4. Sea PreawHve. — " In proportion to the descent into the sea 
does the pressure of the superior porti<^ upon the inferior become 
greater ; and as a column of sea water, 11 jards in he^ht. Is neartj 
of the same weight as a column of air of an equal base, extending 
fctm the Burfcce of the earth to the limit of the atmosphere, it fol- 
lows that, at a depth of 1100 yards, the water sustains a pressure 
f£ 100 atmospheres. How enormous, then, must this pressure be 
on beds still lower, if the mean depth of the sea, at a distance from 
the coasts, extends lor several miles, as the laws of gravitation seem 
to indicate." A question thence arises as to the depth of water 
necessary to produce the liquefaction of gases. Estimating the 
height of a column of water equal to the pressure of an atmosphere, 
in the usual «aj, at S4 feet, and neglecting the saline contents of 
tiie sea, as well as the probable compression of water itself at vast 
depths, Dr Faraday has shewn (Pliilosophical Transactions for 1823) 
the pressure and temperature at which liie gaseous substances below 
enumerated beeome liquid in hb experiments, and it results that 
diose gases could not exist as such below the depths marked in 
feet on the last column. 

Sulphurous acid gas liquifies, under 3 atmospheres, at 4^ 68 

Cyanogen gas, 3-fi ... 45' 123 

Chlorine gas, ... — 4 ... 60" 136 

Ammoniacal gas, ... ... 6'& ... 50° 221 

Sulphuretted hydi-c^n gas, 17 ... 60° 678 

Carbonic acid gas, 36 ... 32° 1224 

Muriatic acid gas, ... — 40 ... 50° 1360 

Mitrous oxide gas, .. . ... 50 ... 45° 1700 

— {Rear-AdmiralW. B. Smyth, K.S.F., on the Mediterranean Sea.) 

5. The Colour of the Ocean. — The usual tint of the Mediterranean 
Sea, when undisturbed by accidental or local causes, is a bright and 
deep bine ; but in the Adriatie a green tinge is prevalent ; in the 

Levant basin it borders on purple, while the Euiine often has the 
dai^ aspect from which it derives its modern appellation. The clear 
ultramarine tint is the most general, and has been immem'orially 
noticed, although the diaphanous translucence of the water almost 
justifies those who assert that it has no colour at all. Seamen 
admit of one conclusion in regard to colour, namely, that a green 
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hue is a general indication of soundiiiga, and indigo blue of profoutid 
depth. — {Rear-Adfiural W.H. Smyth, K.SJ"., on the Mo^rranean 
Sea, p. 125.) 

6. Admiral Smt/th on the TemperaUtre of the Ooean. — Tiio reeult 
of mj ezperimenta leads to the conclusion that there actuftUj exists a 
Terj sensible diminution between the surface temperature and that 
obtained at great depths, and the difference maj be rouodly eeti- 
mated at about one degree for ever; tw^t; fathoms of line near 
the surface, Bars where the agency of subterranean curreiits tatty, 
be at work, for such stroame are undoubtedly connected with oceanie 
influences; but below about 180 fathoms, to our atmoet depths, the 
temperature varied but little from 42^ or 4S° of the Fahrenheit 
scale. We found that at equal depths the warmth is rather higher 
along shore than in the oHing ; still no reliance can be placed here 
upon thermomctrical indications of an approach to land or a great 
bank, as taught in the Atlantic Ocean, and the supposed heating of 
the waves is a mistaken seasation produced bj the cooling of tbe 
atmosphere in the meantime. The mere surface temperature is 
ver; variable, according to tbe weather and the altitude of the 
sun, differing at sunrise and in the afternoon by three or four 
degrees, and even mare.^(Rear-Admirai W. H. Smyth, K.S.F., on 
the Mediterranean Sea, p. 124.) 

7. Captain AUt-n'i proposal of converting the Dead Sea into a 
noTth-eoitera extension of the Mediterranean, — There is certainly 
no natural feature of the earth's surface more astounding, or more 
difficult of explanation, than the existence of this long deep fissure, 
which, being 630 feet below the Mediterranean at the Lake of 
Tiberias, deepens in the Dead Sea to 1300 feet below the general 
sea-level. With the nature of the hilly country between the Medi- 
terranean and the Sea of Tiberias we are pretty well acquainted, 
and we are reminded by Captain Allen that a line of communica- 
tion might be established without traversing any very high ground. 
Hence it is possible that the modern spirit of enterprise m^ht 
adopt the suggestion of a ship canal, as shadowed out by this ufRcer, 
through which the waters of tho Mediterranean, rushing for a number 
of years, might be cascaded iuto tho low country, and thus sub- 
merging a great area, now pestilential and of little or no value, 
render the Dead Sea a south-eastern ex.tension of the Mediterranean. 
But still there would remain a space of land to be cut tlirough from 
the Dead Sea depression into the Bed Sea ; and the first question 
is, what is the nature of that barrier, and what its altitude. 

But before we can arrive at any explanation of this problem 
in ancient or geological geography, or form any rational con- 
jecture of the eventual possibility of opening such a water 
communication between Europe and Soutliern Asia, it b essen- 
tial that tbe true physical features of the region, particularly 
of the tract between the Dead Sea and the Hed Sea, be de- 
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IfDnted, For thU pnrpoM the piopostl of Captain Allen to tSwt 
in hia own person a earrej of aaoh lands, accompanied by a com- 
petent officer of the Royal Engineers,* is well worthy of oar country, 
and I hope will be ordered by her Majesty's GorerninBnt. — (Sir 
Sodgriek Mwrehiton't Addreai to the Royal Qeograpkieal Soa^y, 
rol. xzii., p. 16.) 

8. Artiie Glaeim. — As, donbtloBs, large portioiu of ourcontioenls 
ware under water when rut emtio blocks were transported to great 
distances by icebergs and deposited on what are now plains of t«T« 
flrma, to these must have proceeded from ice-clad continoitt. 
Among others, I bare labosred' vith my associates to shew how all 
the higher portions of Scandinavia and Lapland constituted a 
glaeial centre in a former icy period which sent off its stone-bear- 
iDg ice vesseb to what is now the dry land of Grermany, then a 
sea bottom. Dr Sink now oomes oat with a demonstration, that in 
the present period all tho vast continent of Greenland, as far as is 
known, is one rast interior of ice, through which the rocks scarcely 
protrude, and though of no great altitude, is yet sufficiently high in 
its central parts to afford a slight incline in the general and onward 
march for the enormous ice-field, until, protruding its arms into deep 
and long lateral fronds, huge bergs are in certain faTouring spots 
broken off from the parent mass, and calve (as the Danes term their 
launch), before they sail away into Davis Straits and southwards. 

9. A^aiM, Norwegian, Himalayan, Snowdon, Cambrian, and 
BigUand Oladert, — The glaciers which have been observed in the 
Alps, Norway, and Himalayan mountains, are separate ice streams, 
which fill valleys, and radiate from certain lofty centres, carrying 
with them the materials out of which their moraines are formed. And 
in some of our insular tracts, such as Snowdon and the Cumbrian 
mountains, we can easily explain how such glaciers must there also 
have acted from similar centres, and have scratched and polished the 
shoulders of the valleys as they descended. But as several authors 
have observed, and as Mr Robert Chambers has well shown, in a re- 
cent memoir,! replete with good new observations on the west coast 
of the Highlands, there are many lofty tracts in Scotland, as well as 
in Norway and other countries^ Striation seems to be quite indepen- 
dent of the outline of the grounil, thus indicating a grand and general 
movement of ice. 

It is to countries which present sncb phenomena that the memoir 
of Dr Bink forcibly applies ; and it leads us to imagine that there 
was a period when Scotland, particularly all the Highlands, was ana- 



it tbis project, and Genera 
_ te prepared to furoiih thi 
enginear officer, but tba aesion was considered too far advanced. 
t tile Guvcrnment will sanction the executioa or the enterpriee nei 
■ 9|>ring. 
1. >ew PhU. Journal, April 1853, p. 229. 
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logouB to what Greeuliuid now ie, and when an 107 tnaotle extaDdsd 
itii^ from higher plateaux into the TroQiia or friths o» its aides.— 
(Sir Roderick Murckieon't Addrets to ike Royal Geographical 
Society, Tol. zziii., p. Ixxziii.) 

10. Pri^tttor Dove on Octatiic Cwrrmtt. — The inflaenoe of oemnio 
oorrents, tSKjt the Earl of Boflse, on the teniperatare of the regions in 
which thej prevail, was vwy inadequalel)' appreciated before the pub- 
lication (^theMresearohes. Of these carrente.the most important, and 
infinitely the most interesting to ourselves, is that lo well-known m 
tiift Gulf Btream. It* immense in:6aence in moderating the winter 
oold along the ehores of western Europe, is shewn by the singularty 
abnormal position of the winter isothennals in that region ; and not 
only is this fact of great interest in itself, and of first-rate impor- 
tance in meteorology, but it has also enabled the geologist to form a 
far more accurate eitimate than otherwise it would have been possible 
to have done o( the probable climatal influences of psrtioular con- 
figurations of laud and sea, and thus to overcome, not by arbitrary 
hypothesis, but by logical deduction, some of the greatest apparent 
anomalies in speculative goology. The former existence of glaciers 
in our own islands need no longer be r^arded as a mystery, for it 
is now demonstrable that they woold be highly probable, if not ab- 
solotely necessary, consequences of any configuration of land and sea, 
which should diTert the Gulf Stream from its present course ; and 
the geologist has 00 difficulty in conoeiving such a configuration, not 
merely as a possible, but as one which probably did exist during the 
glacial period. I mention this as an instance of the diffusive influ- 
ence of a great step in one science on the progress of science either 
more or less directly associated witb it. A fanier and very important 
conclusion has been deduced by Prd'essor Dove, from the monthly 
isothermaU ; I mean the fact that the mean temperature of the sur- 
face of the globe, as a whole, ii higher when the sun is in the northern 
than in the southern signs. The explanation is, that the northern 
hemisphere has more land than sea at the surface, and the southern 
mudi more aea than land, and that from the different action of the 
sun's rays on the solid and fluid surfaces, it follows that (he hot 
summer of the northern hemisphere, added to the milder winter of 
the southern, gives a mean of general temperature several degrees 
of Fahrenheit higher than the cool summer of the southern, together 
with the cold winter of the northern heniisphei'e. — {Prooetdings of 
theSoi/al Society, vol. vi. No. 89; Earl 0/ Rotse't Addrett attke 
AnnivertaTy Meeting o/the Royal Society, London, 

MINERALOGY. 
11. On the 8uppos4d new metal Aridium. — Some years since 
Ullgren published a paper upon a substance found by him in a Nor- 
wegian chromic iron ore, and which he considered as the oxide of a 
new metal, closely resembling iron in its chemical properties and 
relations. Bahr has carefully examined the mineral in auction, 
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tuid finds that the so-called oxide oT aridium is merely oxide of iroD, 
with a little phosphoric acid and oxide of chromium. — (Journal fur 
Praetigehe ChemU, ix. 27.) 

12. Density of Selenium — Sohaffgotch has determined the den- 
sity of gelenium, and deduces from a great number of experiments 
the folloiring concluEiona : — l<f. Selenium has two different spe- 
cific graTities (at 16 R.), namely, 4282 and 4-801. The Bmaller 
nnmher belongs to an anior)dious and glassy condition, the highw 
one to a granular crystalline Btate ; the two states may be con- 
verted into each other at pleasure. 2d, The blood- red flocky Sele- 
nium, as precipitated in die cold, has the density of amorphous 
Selenium, whether its colour and appai-ent Tolunie have been changed 
by beat or not. — (Am&rieat) Journal of Scienoe and Arts, 2d series. 
No. 49, p. 123.) 

13. DoUnMte. — tS.. J, Durocher has obtained dobmite artificiallj 
through the action of magnesia vapours. He put in a gun-barrel 
some anhydrous chloride of magnesium, and a porous carbonate of 
lime, th« latter being so placed that it could be reached only by 
vapours from the former. The gun-barrel was closed, and then 
kept at a low red-heat for three hours. The limestone, when taken 
out, was partly scoriaceoua extermtUy, and covered with a mixture 
of chloride of calcium, and chloride of magnedum within ; it was 
altered mostly to a dolomite, as ascertained by analysis, — {^Ameriean 
Journal of Science and ArU, vol. xvii.. No. 49, 2d series, p. 128.) 

14. Crystallised Fnrnace Products. — F. Sandberger has an- 
nounced the occurrence, as furnace products, oC graphite in S-sided 
tables near Dillenburg ; metallic copper in threadfi, and rarely octa- 
hedral crystals, near Dillenburg ; antimonial nickel in long hexa- 
gonal needles, at Ems ; galena in cleavable cubes, at Holzappel 
and Ems; magnetic iron inoctahedra; 3 Cu* O-fSbO' in copper red 
or yellow hexagonal tables, at Dillenburg ; Ti Cy -{- 3 Ti^ N in 
Bodenstc'in. — (American Journal of Science and Arts, vol. xvii.. 
No. 49, 2d series, p. 128.) 

16. Purifcation of Graphite for Lead Pencils. — Rungo pro- 
poses to purify poor graphite for pencils, by digesting, for thirty- 
six hours, the tinely powdered mineral with about double its weight 
of concentrated sulphuric acid, then diluting the acid with water, 
and washing tlie powder free from acid. Graphite thus powdered 
is very much cheaper than the ordinary English, and Is quite as 
pure as the best Borrowdale black-lead. The decanted sulphuric 
acid contains iron, sulphate of alumina, &c. ; the latter may be 
separated when lurge quantities of graphite are operated upon. 
Runge also proposes to add a tittle lamp-black with the gr^hite, in 
order that tlio lines made by the pencils may bave a deeper shade of 
black. Fi-obably certain kinds of manganese may be used for the 
same purpose. — -{La Tecknologiete, April 1853, p. 360; Dublin 
Journal of Industrial Progress, No. 1, p. 21.) 
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Scientific IntelUgeace. — Geology. 375 

16. Arctie M,neral». — Before we take leave of arctic subjects, 
B&ys Sir Bodorick Murchison, let tne remind you that, judging from a 
tneraoir communicated by M. Lundt of Deuniark, and lately read to 
our society by Sir Walter Trerelyan, on the mineral produce of the 
eouthem parts of Greenland, we have every reason to think that 
valuable ores of copper may bo found to extend far to tlie north of 
the tracts around Disco, where the minerals in question were ob- 
served. Judging from the few rocta submitted to my inspection by 
Captain IngleGeld, and which were collected in the more northern 
parallel of n", I should infer, from tbeir crystalline character, that 
a very large portion of this region may prove to be metalliforous, 
and that industry may there be i-ewai-ded with spoils of the land, as 
well as by catching the whales and seals of the sea. — {Sir Roderiek 
Murehiaot^t Address to the Royal Geographical Society, vol. xxiii., 
p. Ixxxiii.) 

GBOLOGT. 

17. 2%(! Lower Silurian Rocks of the United Slates. — One of the 
chief geological facta ascertained in reference to the origin of life in the 
crnst of the globe, is the discovery of certain fossil animals (trilobites) 
in strata lower than any in which they had been found in America, 
but which are precisely on the same horizon as the lowest fossil- 
bearing Silurian rocks of Britain, Scandinavia, Russia, and Bohemia, 
where trilobitos also occur in the same relative position. Excuse 
mo, then, if I say that I felt no small pride when I saw that M. 
Owen had mapped all these rocks as lower Silurian, and as agreeing 
with those which, under that name, I have defined to be the lowest 
fossiliferous ivicka of Europo. These and other palfeozoic rocks, the 
equivalents of our Devonian, are surinouiited by carboniferous masses 
of such extent, that one of them may bo mentioned as a coal-field 
larger than England. — (Sir Roderick Murchisons Address to the 
Royal Geographical Society.^ 

18. Nature of the Coral-Reefs between the coasts of Florida and 
Mexico. — I must, indeed, specially allude to an admirable illustra- 
tion of the true naturo of the coral-roofs between the coasts of 
Florida and Mexico, the " Keys" of the seamen. In a separate 
report on the topography of that tract, in relation to the former, 
present, and probable future condition of such reefs. Professor 
Agassiz has successfully shewn how all such surveys ought to be 
made in conjunction with naturalists. For, quite independent of the 
importaoit additions to natural history knowledge which are obtained, 
statesmen as well as hydrograpbera thus ascertain the causes of in- 
crease or decrease of coral reefs, and learn that whilst no human 
power can arrest the growth of such reefs, there are channels 
amidst them which will remain deep in long periods of time, and 
the outlines of which, when well defined by lighthouses, may be the 
salvation of much life aud property. In other words, the fixed and 
stable points, of land and the channels which are dangerous, are 
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thus accurately defined by the great naturalist Agaesiz. — (Sir Ro- 
derick Jfurofttfon'a Addrett to the Royal Oeographieat Society, 
vol. zziii.) 

19. Oeologieal eonelunoni m regard to the Sagaian Interior 
Stai. — There b perhaps no feature of more commanding interest in 
its bearing od ttie physical outlines of the earth at a period which 
approacbes near to our own era, than the fact, which geological re- 
■earehes have eetablished, that there has existed a vast interior 8ea, 
which covered all the area between GonstantiDaple on the wetit, and 
Turkestan on the east, or a length of nearly two thousand miles, whilst 
it ranged irregularly from south to north over a space broader than 
the present Caepian Sea is long, or of about one thousand miles. Of 
this great submerged area, the Soaa of Azof, the Caspian, and the 
Aral, are now dearly the chief detached remnants. For, as I for- 
merly explained, the very same species of mollusca which are now 
living in these seas, are found in a fossil state in limestones forming 
cliffs on their shores, or on those of the Black Sea, or in masses ef 
intermediate land, which are simply the elevated bottoms of a once 
continuous vast internal sea, the whole of whose inhabitants were as 
distinct from those of the then ocean as are the present inhabitants 
of thete detached Caspians from those of the present Mediterranean 
and ocean. — (Sir Roderick MurehitorCs AddretB to the Royal Geo- 
graphiatl Soeiety, vol. xxiii., p. Ixxxvii.) 

20. On the probable depth of the Ocean of the European Chalk 
Depoiitt. By Professor H. D. Rogers (Prov. Bost. Soc, Nat. Hist., 
1853, 2970 — Various geologists, and among them Professor £d. 
Forbes, in his excellent and learned Palaeontology of the British 
Isles, in Johnston's Physical Atlas, have suggested that the ocean of 
the ohalk deposits of Europe was a deep one ; and in evidence of 
this. Professor Forbes cites the " striking relationship existing to 
^ep sea form of the English Chalk Corals and Bracbiopods, adding, 
that the peculiar Echinoderms (Holaster, alerites, Ananchytes, 
Cidaris, Brissus, and Goniasti^r) favour this notion, as also the pre- 
sence of numerous Forsminifera." 

21. Pro/estor Rogers' objections to Professor Forbes'' De^- Sea 
Genera^ — I beg leave to present a difficulty in the way of this con- 
clusion. Several of these genera of Kchinoderms, as Ananchytes, 
Cidaris, &c., occur in the greeusand deposit of New Jersey, referable 
by every fossil test to the ago of the greensand and chalk of Europe. 
And this American stratum was unq^uestiouably the sediment of quite 
shallow littoral waters. That they must have had a trivial depth 
is proved by the circumstance that they repose in almost horizontal 
strati R cation, at a level of not more than From one to two' hundred 
feet lower than the general surface of the hills and upland r^on to 
the N.W. of the mai^in of the zone they occupy as their outcrop. 
It is obvious that a depression of the cretaceous region, such as 
would cover the present deposits with a deep sea, would have like- 
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wise overapreui the low gneissic hills to the N.W. of the Delftw&re, 
which present no traces of having aver bden submerged daring the 
cretaceous or &n; secondary period. 

■22. Mf Ayres' objeeliont to Profettor Forbea' DtepSea Oen«ra. 
— Mr AyroB remarked, that of Uiose genera of Ei^nodemis, whidi 
Mr Forbes regarded as deep-sea genera, two or three are found in 
North America, in water not two hundred feet deep. Terehratnla, 
which has been generally regarded as only an inhabitant of very deep 
water, and whose structure has been described as admirably adapted 
to the depth at which tt has been found, and which ProfeMor Owen 
has demonstrated, cannot exist at a depth of less than two or three 
hundred fathoms, exists at Eastport, Me., in water so Ghall«w that it 
can be taken by hand. In the same locality and position, radiata are 
found, which have heretofore been thought to be only inhabitants of 
deep water. Some of Professor Forbes' genera are also found in less 
than ten fathoms of water. — (_Atneriean Journal of Sciwoe and 
Art, vol. xvii.. No. 49) 

23. Arttfieial Silicification of Limestont. — It is some years since 
M. Kuhlmann of Lille proposed to preserve pieces of sculpture, &c., 
by impregnating them with a solution of silicate of potash — SiO' 
KO + CO' CaO=SiO» CaO + CO* KO. This process has been 
used on a grand scale in certain parts of die cathedral Kotre Dame. 
The architect of the cathedral reports as follows i— 1. That the in- 
filtration of silica made " sur les terrasses et contre-fort du chceur," 
in October 1852, has preserved the stone from the green moss that 
covers stone in moist places. 2. That the gutters and Sagging of 
limestone subjected to this process present surfaces perfectly dry, 
covered with a silidoua crust. 3. That upon the stone so prepared, 
dust and spider webs are less common than upon the stone in the 
ordinary state. The report also states, that tender stones have been 
rendered hard ; they have lost part of their porosity, and after being 
washed, they dry more rapidly than stones not silicified. The pro- 
cess has succeeded completely on all calcareous blocks, whether iso- 
lated, or forming part of the structure, new and old. 

It is not yet known how this process will act on mortars ; bnt if 
successful, the silification of an entire monument may be aoeom- 
plished, and its restoration when lAA. The whole exterior might be 
thos covered with a thick bed of artificial silicate of lime, and a 
whole edifice be protected by this means from all atmospheric causes 
of destruction.* — (Am^nean Journal of Science and Art*, 2d 
Series, No. 49. January 18S4, p. 119.) 



■ Tbt9 proccM maj prove blgbl; useful Id protectiag the rapid decompoti- 
tion of some of our finer buildiog etonea, tbat are eipoBed to much damp. The 
overaeers of our finer buitdingi Ought, undoubtedly, not to overlook thia impor- 
tant notice. 
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24. To render Sandttone and other porous materials imperviota 
to Water. — The Bwidatone ii first heated to a temperature of about 
400 Fftbrenheit, and then plunged into coal tar, faeat«d to about the 
wwn» tampwatore, and sUowed to remain in it for about eight hours. 
In this way a mass is obtaiued so solid, that it is scarcely possible to 
break it with a hammer. Bricki and tiles require only four hours 
Bteeping, at a temperature of about 230° Fahrenheit. (Acid cisterns 
and refrigerators of Yorkshire sandstone, and many other applica- 
tions of that material, have been boiled, in this way, in tar, since 
sereral years, in many of the chemical faatoiies of Great Britain, and 
with the best results.) — (^Fortter't Bauzeitvnff, 1853, p. 35. 
7^ DubUn Mbnthfy Journal of Inditstrial Progrest. No. 11, 
p. 66.) 

26. Emphnfment of Quiet Lime in High Furnaces, instead of 
Limestons, by C. Mantefior Levi, and Dr Emil Sehmidt.^-FroTa 
eTperimantd made at the iron-works of OogrSe near Liege, they 
fitund that to produce 100 kilogrammes of pig-iron, the average cdi)-> 
sumption of ot^e fer six months of 28 days, when limestone was used, 
was 160^ kilogrammes; whilst with burned lime the consumption was 
only 146^ kilogrammes ; being a saving of 8'88 per cent. The ave- 
rage production for 28 days with limestone was 461,000 kil(^;rammeB, 
and with burned lime, 735,000, or an increase of 24-3 per cent. 
C>»Tesponding results were obtained with another furnace, worked 
for three months with limestone, and three with burned lime. The 
average coke oonsumed per 10.0 kilogrammes with the former being 
162, and with the latter 1474 kilogrammes ; the production of iron 
per month being on an average 469,000 with limestone, and 563,000 
kilogrammes with lime. The furnaces at OugrSe have now been work- 
ing 3i years with time, with the same result ; the saving per year, 
notwithstanding the cost of bumirg the lime, being 30,000 franca 
per furnace. The same process has been successfully tried in some 
parts of Wales, and in England. — (Zeitsehr. des Ostr. Ing. Verdns, 
1862, p. 145.) 

26, Professor Sogers or% Earthquake Movements, and (Ae thick- 
nest of the Earth's Crust. — Professor Rogers is of opinion that the 
undnlatory movement of an earthquake is felt much more sensibly 
at a point above the earth's surface, than directly upon It. An 
instance illustrating this had come within his own knowledge. The 
earthquake which destroyed the principal city of Guadaloupe was 
felt in the city of New York, but only in the fourth story of a print- 
ing office. The sound generally precedes the shock, as has been 
observed in this country. In North America, the undulation is al- 
ways parallel to the physical features of the continent, making it 
reasonable to believe, that through a long series of epochs the motion 
has been in one rather than various directions, as supposed by Blie 
de Beaumont. There are two movements in earthquakes ; an un- 
dnlatory and a molecular movement. The latter, Professor Rogers 
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thooght, was the movement which attracted most obwrTation, giTing 
rise as it does, to sudden and abrupt changes of r^tim on the sur- 
face of the earth, at places where ^e formation of the strata admits 
of more or less freedom of morement, causing the sudden shocks 
which are so destmctive. 

Professor Rogers is of opinion, that the thickness of the earth's 
crust, in most places, is not more than ten miles. — (Amtirwm 
Journal of Science and Art. vol. xvii., p. 136.) 

27. Coloration. — Coloration cannot be mads use of as a gennic 
character, and its importance to the palffioatologist is small, but when 
occurring on fossil forms it should always be noted. Professor Forbes 
has kindly informed me, " that hia obserrationa on the distribution 
in depth of recent species, have led him b> the conclusion, tliat definite 
patterns, i.e., stripes, bands, and waves of colour, vividly marked, 
do not occur, except in rare instances, on shells living beyond mode- 
rate depths, as below fiily fathoms or thereabouts ; and that thus we 
may be enabled to come to approximate condusions I'especting depths 
of ancient seas from the patterns preserved to us on fossil shells." 
The coloration is of some use in distinguishing the recent terms of 
Brachiopoda ; green, yellow, red, and bluish-black, being the prevail- 
ing colours : several forms are striped or spotted with red. Among 
the fossil species, some examples have preserved traces of their colours, 
as already mentioned in Part iit., p. 6, and several other examples 
will be hereafter noticed so that in all probability the species now 
extinct, when alive, presented all the rich varieties of tint, observ- 
able in the present inhabitants of our seas. — {Britith FotaH, Brachir 
opoda, vol. i., p. 53.) 

ZOOLOGY. 

28. ObsarvatioTU on the Habits of certmn Craw-^hea, — (In a 
letter of Dr R. P. Stephens to the Smithsonian Institution.) " Our 
friends the Aataei increase in interest as I become more and more 
acquainted with their habits and instincts. I have learned this month 
that they are migratory, and in their travels are capable of doing 
much damage to dams and embankments. On the Little GcQesee, 
they have, within a few years, compelled the owners of a dam to re- 
build it. The former dam was buUt after the manner of dikes, i.e., 
with upright posts, supporting sleepers laid inclining at an angle of 
4,5 up the stream. On these were laid planks, and the planks covered 
with dirt. The Attacua proceeding up stream, would burrow under 
the planks where they rested on the bottom of the stream, removing 
bushels of dirt and gravel in the course of a night, I have seen this 
Be&son, where they had attempted the present dam, piles of dirt, of 
at least one bushel. 

" They now travel over the dam in their migrations, often climbing 
upright posts, two or three feet high, to gain the pond above." — 
(American Journal of Science and Arte, vol. xvii., p. 134.) 

29. Arctic Whale iiskeries. — The extraordinary success which has 
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atteniei the exertions of tlie wbale-Bsben of the United States, to 
which Capt. W. Baillie Hamilton called my attention last summer, 
has naturally roused the energies of manj peraons in this country, 
in the hope that the whales which have repaired to the farthest 
Arctic seas, to live there undisturbed, may yet be reached by the 
harpoons of our sailors. 

A document communicated to the United States' Senate by the 
Secretary of the Navy, on the 6th of April 1852, explains clearly 
the very extraordinary and successful efforts, which were only 
eommeneed in the year 184U, by the wbale-ship " Superior," 
oommanded by Capt. Roys, penetrating through Behring Str«it 
into the Arctic Ocean. The success of this intrepid sailor, who 
filled his Tesset with oil in a few weeks, gave rise to many imitators, 
and in 1849 he was followed by no less than 1&4 sail of Ameneaa 
wbale-ships, nearly the same number going out in each of the two 
succeeding years. When it is estimated that the raloe of the ships 
and cargoes during two of these years amounted to no less a sum than 
17,412,463 dollars, we cannot be anrprised that so luorative a trada 
should excite much emulation among British speculators. As 
geographers, indeed, we must now be anxious to have this important 
question finally set at rest — i.e., whether (as I think, in common 
with Old Bsrenti, Capt. W. B. Hamilton, and others) there may 
not exist a practic^le passage b> the Arctic Ocean to the east of 
Spitzbergen ; in which case onr ships might reach profitable 
whaling grounds without the risk of a long voyage to Behring 
Strait and the dif&cult navigation of these seas. 

Let UB still hope that our own Government will endeavour to 
determine this point, so ably urged by Mr Fetermann, who has 
shewn at how little cost and in how short a time the query could 
be answered, and who has also ^ren many valid reasons to induce 
us to oonfide in the prospect of success. — [Sir Roderick Murdiiaon't 
Addre** to the Royai Geographical Soeiett/, vol. xstii., p. Ixxxi.) 

30. Cod-FUhing of (As Lofodden ItUmde. — The cod-fishing of 
the Lofodden Islands is celebrated all over the north. Here, chiefly 
in the inclement mouths of February and March, fishing-boats, fnHti 
anextent of coast of several hundreds of miles, are concentrated to the 
number, it is said, of 3000, manned by 16,000 hardy fishermen, 
who catch in the season not less than 3,000,000 cod-fish,* which 
are conveyed about midsummer to Bei^n in yachts, packed in the 
manner ^ready described. — {Forbes on Norway, p. 62.) 



* Tbese flah are chieS; dried without wit, in (]ie siui and wind, a proeen 

peculiar to tlie clear dr; climate of SordUDd and FinmuksD. 
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BOTANY. 

51. Xs the Flora of the Globe a distinct and ijuiependent one? 
— While thore are evident and distinct features in the pUnts which 
Constitute the floras of different parts of Britain, there are many 
difficulties to be overcome before we can adopt the speculative views 
of Forbes. The connection between the Tertiary and the present 
epoch ia not made out as far as the species of plants are conceraed, 
and we are disposed to look upon the existing flora of tito globe as 
a distinct and independent one. Schouw differs from Forbes in his 
explanation of the flora of the British Idands. He does not believa 
in the migration and geological changes to which Forbes alludes. 
He thinks that the west and south-west coast of Britain and Ireland 
had at Grst a mild climate, especially in winter, and that in conse- 
quence, plants were produced there common to the analogous 
climates of Spain and the south of France ; while the Scotch and 
English monntsins were distinguished throughout by a polar 
climate, and produced nearly the same vegetation as the Xiapland 
and Scandinavian mountains. — (Professor Bal/ottr'a Claae-Book of 
Botofit/, Part II., pp. 10-33.) 

32. Pht/siognomy of Vegetathn in different Quarteri of the 
Globe. — In this department of botanical geography we consider 
plants according to the distribution of forma, marking the predomi- 
nance of this or that form of plants by the absolute mass of its 
individuals, or by the impression it makes from the character given 
to the flora. The prevalence of a single form will often produce a 
much greater physiognomic effect than the number and variety of 
the floral productions. Hind says that a general physiognomic 
impression ia aometimes conveyed by the prevalence of colour- 
Yellow colours, according to him, abound on the tropicd mountain- 
ptaina in autumn, while blue colours prevail in subtropical regions. 
In northern latitudes and in Alpine districts, white flowers are 
more common than on the plains. He makes the following state- 
ments as to the proportion of colours in the flowers of different 
countries : 





Cyanic. 


Xanthic 


White. 


Central America, . . 


12 


30 


8 


Sandwich Islands, . . 


12 


31 


7 


Alashka, , , , , 


26 


13 


11 


California 


25 


19 


6 


NewGumea, . . . 


12 


25 


15 


Hong-Kong, . . . 


13 


27 


10 



—(Profetfor Balfour's Ckus-Book of Botany, Part II. p. 

19.) 
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33. — 7TW Plantt eomidered as e/utraeterittte of Nationi. By 
6chouw. — In the South Sea leUnd*, the bread-fruit tree, and coeoa- 
nut palm aupplj important artioteB of food and clothing. New 
Zeakud flax ie characteristic of the island whence it derives its name. 
Among tfie Malajs of the Indian Islands, the clore tree, nutmeg, 
pepper, and ginger, are the principal characteristic plants, and these 
are also oommon in India. Maize, which giTes the most abundant, 
and also the moat uncertain of all crops, was originally confined to 
America, which was alao the eaae with tha Potato. The Maguey 
pluit {Agave potatorum), is a valuable product of Mexico, and may 
be called the vine of the Mexicans ; white Agave americana is use- 
ful for clothing. Chenopodiuni Qumoa is a plant used for food in 
the high districts of Mexico, Peru, and Chili ; the Mauritia palm is 
an important means of subsisteiwe to die tribes of the Orinoco ; 
the IWe Palm is equally useful in the south of Africa, and in the 
Arabian deserts. The Coffee tree characterizes the south of Arabia 
and Abyssinia, Riee and cotton were two important plants for the 
Hindoos ; the Tea plaot for the Chinese ; Wheat, barley, rye, and 
oats, to the Indo-Caucasian races of Western Asia and Europe ; 
the olive and the vine for the inhabitants of Mediterranean districts ; 
and the Rein-doer Moss for the Laplaaders. — {Frofettor Ba^our'a 
Clait-Book of Botany, Part II. p. 08O.) 

34. TAe Statiatica of Vegetation over the Globe, — ^This subject 
involves the ocoisideration of the number of known vegetable species 
in the world, their numerical distribution, and the relative propor- 
tion of classes, orders, gMiera, and species in different countries. 
In the present imperfect state of our knowledge of the floras of 
different countries, it is impossible to tell the exact number of 
species of plants in the globe. Those known at the present day. 
fdescnbed and undeioribed, amount probably to nearly 120,000, and 
rom this estimates have been made of the total vegetation, the num- 
ber varying from 1 50,000 to 200,000. Hinds, retSoning the species 
at 134,000, gives the following conjectural distribution as compared 
with surface : — 



Asia, . 
Afnca, . 
N. America, . 
8. Amarica, . 
AuBtralasia, . 


Bpiwiea. 

. 11,200 ... 
. 36,000 ... 
. 25,200 ... 
. 14,400 ... 
. 40,000 ... 
. 7,200 ... 

134,000 


Eitent of SorfMe 
GMg..,.mQ«. 

... 2,793,000 
... 12,118,000 
8,600,000 
... 7,400,000 
... 6,600,000 
... 3,100.000 




40,411,000 



The following is the estimated nnniber of known and described 
plants: — 
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Genera. 8peci«s. 

Aootjlsdonous plants. . 140,015,000 

MoQoootjledo&ous plaots, . 1400 14,000 

Dicotyledonous plants, . 6300 67,000 



9150 96,000 

— (Profoitor Balfoitr't S(ytany, Part II., Phenology and Clastifi- 
cation, p. 996.) 

86. Oeo^raphioal Distribution of Plants. — From all that has 
been said on this interesting subject, aajs Professor B^four, we ace 
led to the conclnaion that many plants must have originated primi- 
tively over the whole extent of their natural distribution ; that cer-: 
tain species hare been conSned to definite localities, and hare not 
spread to any gK&t distance from a common oentre ; while others 
have been generally diffused, and appear to have been created at 
the same time in different and often far distant localities ; that mi- 
gration has taken place, to a certain extent, under the agency of 
Tarious natural causes ; that geological changes -may, in some in- 
stances, have caused interruptions in the continuity of floras, and 
may bare left isolated outposts in various parts of the globe ; and 
finally, that social plants were probably created in masses, that being 
the natural arrangement suited to their habits. — (Salfovr'g Class- 
Sook of Botany, Part II., p. 989.) 

aEOORAPHT. 

36. Dr Bar th't 2)i»coveriet in Africa. — From the end of March to 
the end of May last year, Dr Overweg made a successful journey from 
Kuka, in a south-westerly direction, and reached to within 160 
English miles of Tacoba, the great town of the Fellatahs; while Dr 
Barth went north-east, on a journey to Baghirmi, a powei'ful king- 
dom between Lake Tchad and the Upper Nile, which had never been 
previously visited by any European. Br Barth reached Masena, 
the capitol of the country, on the 28th April last year, which place 
formed his head-quarters during the three successive months.' — (^Sir 
Boderitk Mwrehiaon't Address to the Royal Geographical Society 
p. 110.) 

MIBOBLIiASEOOS. 

37. Indtatrial Education. — If industrial education must be 
cheap, in order to be successful, we may say with equal trutb, that 
its teachers must bo well paid. In these countries the worth of a 
man is estimated by his pay ; and if we judge by this standard, the 
most worthless people are those to whom is intrusted the education 
of the people. This rule not only applies to the humble teacher of 
a country school, but to the most eminent professors of colleges, A 
simple clerk in a Government office very often receives three or four 
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time* the amount of nkry which i§ thought liber^ for a professor cf 
a ooll»e. If &n eminent barrister is appointed to somef^ace, leu 
than £1000 a-year would not be offered him, and even the obscure 
members of the legal profession can resdilj obtain from £500 to 
£700 per annum ; but the moment a scientific man ia in qaestioo, 
£300 is considered to be the equivalent of his Berricee, no matter 
how brilliant, while the junior members are considered to be suffi- 
ciently paid if the;f receive a salarj of a draper's assistanL We 
hare selected the Goremment rewards for scientific and literary 
senrieer, not because they are exceptions to those conTorred by the 
public, but becailBo they ahew the standard by which the latter 
judge of the value of education ; and as long as that remains, such 
u it is, we can scarcely believe that the public is seriously desirous 
of either intellectual or industrial education. We aak of our readers 
to consider calmly and earnestly the above points. One false step 
made ia the beginning would precipitate us again into the Bloogh 
from which we have already made some successful efforts to escape. 
Let them ponder well over this fact, that to be an educated people 
is to be respected, to be prosperous, to be independent. — (The Dub- 
lin Monthly Journal of Industrial Progreet, No. 11, p. 44.) 

38. The Earl of Rout, K.PM.A., on Eduaation. — " I do not 
conteod," says the Earl of Rosse, " that science can in a momeut in- 
crease our success in the arts, upon which tbe greatness of this 
country depends, If we were to say to the mathematician, give us 
the best lines for a ship suited to a given purpose, however profound 
bis mathematical knowledge might be, he would fail ; practice must 
be combined, but in due subordination with theory. It is where in 
a nation science is cultivated profoundly by a large class of persons, 
and circumstances exist tending to direct it to practice, that some 
men will always be found gifted with the faculty of applying it 
whatever way the interests of the country may require. 

Popular science, however, will not do ; it has its uses, subordinate 
as tbey are. It must be science of a high order ; soieuco as tawht 
at our universities. There, a power is created capable of effecting 
great objects, but in too many cases it is not applied at all, and it 
now passes away without useful results. Were it possible to enlist 
that gigantic power into the service of the country, by making our 
scientific associations more inviting, by placing science in this metro* 
polls in a position more attractive, a result would be obtained which 
the meanest utilitarian would consider of immense value. — (Pro- 
ceedingg of the Royal Society, London.) 
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Adie, Rich&rd, Esq., his account of the temperature of running 

Btreame during the period of frost, 221. 
Africa, dtscoTerieB in, b; Dr Barth, 383. 
Arago, Dominiqiie, Francis Jean, biographical notice of, 61. 
Aridium, a supposed dow metal, notice of, 373. 
Auk (Alea tm^ennu), still found in Iceland, 260. 
Aurora boreaiis, noticed, 180. 
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by, 328. 

China-stone, or Kaolin of Comvall, described, 91. 

Chart, isothermal oceanic, illustrating the geographical distribution 

of marine animals, 189. 
Chalk deposits, their probable depth, 376. 
Climate of Finmarken, noticed, 369. 
Cloud, majestic, seen from the Jungfrau, 182. 
Conference, maritime, report of, held at Brussels for devising a 

tmiform system of meteorological observations at sea, 81. 
God-Ssfaing of the Lofodden Islands, 380. 
Coral reefs, the nature of, between the coasts of Florida and 

Mesico, 378. 
Gordylophora, anatomy and physiology of, 106. 
Coloration, ite use as a generic character, 37d. 
Craw Gsh (Aataeus Jluviatiiii), notice of an attempt to naturalize 

it in the south of Scotland, 136, 

observations on the habits of, 379. 

Cull, Richard, Esq., the recent progress of Ethnology, 10. 
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D&na, Jftmes D., his account of an isothermal oceanic chart, illiiS' 
trating the geographical distribution of marine aniiuals, 189. 

Dead Sea, a mode of converting it into a Bouth-eastem extension of 
the Mediterranean, 371. 

Deodar, the cultivation of, in England, 70. 

Dove, on oceanic currents, 373. 

Dolomite, observations on, by Durocher, 374, 

Diamond powder, its artiSoial prodnctioo, 178. 

Earthquake movements, notice of, 378. 

Education, Induatiial, remarks on, b; the Earl of Bosse, 384. 

Edmonds, B., jun., Esq„ on the apparent visibilitj of stars through 

the moon, 137. 
Embryology, researches in, noticed, 86. 
Emmons, Dr, his observations on tho influence of climate on plants 

and animals, 118. 
Ethnolc^y, recent progress of, 10. 
Euolase, analysis of, 103. 
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Fbra of the globe, 380. 

Fluids, the cohesion of, as connected with evaporation and steam- 
boiler explosions, 26. 

Flourens, H., his funeral speech over the grave of M. Arago, 67- 

Fleming, die Bev. Dr, observations by, on the means taken to 
naturalize the Craw-fish in the south of Scotland, 136. 

Frevermann.Auguste, on the formation (^crystallized minerals, 176. 

Frost, observations on tiie temperature of running streaniB during 
the period of, 224, 

Fog, the nature and origin of difTerent kinds of, 229. 

Food of Man, under different conditions of age and employment 
noticed, 262. 

Forbes, Professor James, observations by, on some pMnts in the 
physical geography of Norway, chiefly oonnected with its 
snow fields and glaciers, 159. 

Furnace products, notice of, 374, 

Gtaoiers, Arctie, 372. 

Alpine, NorwegiM), Himalayan, Snowdon, Cambrian, and 

Highland, 372. 

queries in regard to, 119, 

ofNorway, noticed, 159. 

Gould, Dr Augustus, his observations on moUusca and shells, 74, 
Gr^ifaite, purification of, for lead pencils, 374. 

Hindostan, physical geography of, 328. 

D,g,i,.,.d.:, Google 



Hodgkinson, E., Esq., remarka on the eksticitj of atone and oryft- 
taWiue bodies, by, 108. 

Iceland, the Great Auk of, (^Alca imfwnnu), noticed, 260. 
Intelligence, Scientific, 176. 

Justice, M., Esq., obserrationH on the Protococcug nindk, bj, 187- 

Kane, Dr, remarks by, on the vegetable matter found on the ice 
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berland, 1863, 249. 
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Minerals, their formation and crystallization noticed, 176, 

Paragenetio relations of, 139, 

Arctic, 375. 

Mirage of South Africa, 182, 

Moa Caves in New Zealand, noticed, 28. 
MoUusca and shells, observations on, "Ji. 

Nicol, Professor, observations by, on Joachim Barrande's account of 
the Silurian system of C«ttfal Bohemia, 310. 
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Oceanic currents, 373. 
Orography of the earth's surface noticed, 1. 

PaI»ohydrography of the earth's surface noticed, 1. 
Flayfair, Dr Lyon, his observations on the food of man under dif- 
ferent conditions of age and employment, 262, 
Plants, geographical distribution of, 383, 
: characteristic of nations, 381. 
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Quick lime, employment of, in high furnaces, 373. 

Rosse, E&rl, remarks on education bj, 384. 
Sogers, Professor, on deep-sea genera, 378. 

on earUiquake movemente, 378. 

Rocks, palnozoic, of Great Britain, as described bj Professor Sedg- 
wick, 110. 

Sandstones, rendering tbem imperrious to water, 377. 
.Scoresbj, the Bat. Dr, on the suH^ace-temperature and great 
currents of the Korth Atlantic and yorthem Oceans, 114. 

Sea pressure, amount of, borne hj animals in profound depths, 370. 

Seas, Russian Interior, geological conclusions in regard to, 376. 

Selenium, density of, 374. 

Silurian system of Central Bohrania noticed, 310. 

Silurian rocks of the United States, 376. 

Salt, its use among the natives in Nam aqua Land, South 
AfrioA, 178. 

Stars, their apparent visibility through the moon immediately before 
their oscultation, 137. 

Stone, its elasticity, noticed, 108, 

Soundings, deep-sea, a new method for taking them, described, 162. 

Sedgwick, Professor, on the palsozoic rocks of Great Britain, 110. 

Stokes, Mr H. M., on the china-stone and china-clays of Corn- 
wall, 91. 

Strickland, Hugh Edwin, Esq., biographical notice of, 131. 

Thomson, Arthur S., M.D., his observations on the New Zealand 
Moa cares, 268. 

Vesicles in the abdominal cavity and uterus, noticed, 317. 
Vegetation, Physiognomy of, in different quarters of the globe, 381. 

' ' ■- general statistics of, 381. 

Wools of Saxony, an account of, 183. 
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